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Constitutional Revisions Proposed 


Society Reorganization Committee Presents Changes To Strengthen 
Professional Activities—Report To Be Presented at 
Annual Meeting Business Session 


EVISIONS of the Society Consti- 

» tution that will greatly strengthen 
the professional activities of the So- 
ciety were proposed at a meeting of 
the Society Reorganization Committee 
in Detroit on Nov. 20. The proposals, 
in the light of what other Societies 
have done in the past, are in many 
respects radical, but they are charac- 
teristic of an industry, of which the 
Society members are a most vital part, 
which has not let precedents stand in 
the way of progress. 

The Society Reorganization Chart, 
which is inserted as a supplement to 
this issue of the S.A.E. JOURNAL, indi- 
cates the organization which will re- 
sult if the Constitutional revisions 
proposed at the Detroit meeting are 
adopted by the Society. Stated briefly, 
the important features of the proposed 
organization are: 

(1) The Vice-Presidents representing the 
various automotive fields of activity, which 
under the present Constitution have no sup- 
porting organization (as the titles are large- 
ly honorary), are made responsible for all 
professional activities in their respective 
fields and are given a working organization, 
to be appointed by them, to carry on those 
activities. 

(2) Vice-Presidents for operation and 
maintenance engineering and for production 
engineering are recognized on the same 
basis as Vice-Presidents for passenger-car 


engineering, motor-truck and motorcoach 
engineering, aeronautical engineering, indus- 
trial-engine and tractor engineering, and 
motorboat engineering. 

(3) The Vice-Presidents will be nomi- 
nated by committees elected at Society 


meetings devoted to specialized activities, 
thus assuring that members primarily in- 
terested in the various automotive fields will 
be responsible for the men elected to repre- 
sent these fields as Vice-Presidents. 

(4) The professional activities will be put 
on a permanent committee basis, the com- 
mittees representing the various activities 
aving a continuity in policy and personnel 
which should improve the Society meetings 
and publications. 

The proposed revisions in the Society 
organization, which were adopted al- 
most unanimously, as only three nega- 


tive votes were cast on the 15 pro- 
posals, are given in full together with 
brief explanatory remarks in the ac- 
companying box. These conclusions 
were adopted only after a very careful 
discussion of the conclusions reached 
at the Sept. 5 meeting of the Commit- 
tee and an analysis of the comments 





F, E. Moskovics 
Chairman of the Society 
Committee 


Reorganization 


on these conclusions received from So- 
ciety members. 

As evidence of the intense interest in 
the proposed reorganization, more than 
70 letters were received from members 
of the Society who have taken an ac- 
tive part in administration work in 
recent years, many of the letters being 
two and three pages in length. These 
letters, constituting more than 100 
pages of single-spaced mimeograph 
text, were distributed in advance of 
the November meeting to members of 
the Committee and the Council and 
others interested. 

The comments received, with few 
exceptions, endorsed in general the 


541 


principal proposals of the Committee, 
the criticisms submitted being very 
largely the result of misunderstandings 
of the original proposals. The princi- 
pal misunderstanding was the belief 
that the proposed organization would 
require a classification of the members 
in accordance with the “Divisions” rec- 
ognized. In discussing this misconcep- 
tion, the Committee recognized that 
the use of the word “Division” was 
unfortunate, indicating as it does a 
division of the membership. This was 
and is not intended by the Committee 
and, to avoid this misunderstanding in 
the future, the term “Activities” was 
adopted in place of the term “Divi- 
sions.” Any member of the Society 
may consider himself a member of one, 
all or none of the Activities; interest 
is the only qualification, and that in- 
terest will be recognized as it is shown 
by the reading of papers in the S.A.E. 
JOURNAL, by attendance at meetings, 
or by active participation in committee 
activities. 

A second misunderstanding was 
found to exist as to the organization of 
Divisions or, as it should be said, “Ac- 
tivities.” As no division in membership 
is proposed, it is not necessary that the 
classification of activities be logical 
from the standpoint of industry, work, 
or function. The only basis recognized 
for the activities suggested by the Com- 
mittee is community of interest. If 
the interest in a subject is sufficient 
to warrant special sessions or meet- 
ings or special committee activity, such 
an interest will be recognized as stated 
in the third proposal as a Professional 
Activity. It should be noted that rec- 
ognition of Professional Activities is 
not a matter of Constitutional revi- 
sion. The Council may recognize addi- 
tional Activities or discontinue existing 
Activities, depending on the evidence 
brought to its attention; a change in 
the by-laws, which can be made by the 
Council, being all that is necessary. 

With reference to meetings of the 
Society, it should be pointed out that 
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Meetings Calendar 


Aeronautic Meeting 
Dec. 5 and 6, 1928, Hotel Stevens, Chicago 







Annual Dinner 
Jan. 10, 1929, The Waldorf-Astoria, New York City 










Annual Meeting 
Jan. 15 to 18, 1929, Book-Cadillac Hotel, Detroit 
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Cleveland Section Meeting—Dec. 10, 1928 


Maintenance of Automotive Equipment—Leonard Rose, Cleveland Railway Co. 

















Detroit Section and Body Division—Dec. 10, 1928 


The Trend in Design—Discussion by a number of body engineers who have attended foreign 
shows. 


Indiana and Dayton Sections—Dec. 15, 1928 
Joint Meeting at Dayton 


Aviation Activities and Development Abroad—Brigadier-Gen. William E. Gillmore, Wright 
Field, Dayton 






Metropolitan Section Meeting—Dec. 7, 1928 
Joint Meeting with Metropolitan Section of the American Electric Railway Association 
Meeting the Demand of Uptodate Transportation—George A. Green, Yellow Truck & 
Coach Mfg. Co. 

Fitting the Bus to Transportation Needs—R. M. Graham, Pennsylvania-Ohio Edison Co. 
Factors and Systems That Constitute Efficient Service—Adrian Hughes, Jr., United Railways 
& Electric Co. of Baltimore 







Milwaukee Section Meeting—Dec. 5, 1928 
Wright Brothers Medal Contest Paper on Aircraft—Heraclio Alfaro, Cleveland 







New England Section Meeting—Dec. 12, 1928 
External Body Finishes of Automobiles—G. C. Given, E. I. du Pont de Nemours & Co., Inc. 
Advantages of Chromium-Plating—J. W. Kilduff, Aga Auto Lamp Co., Inc. 






Northern California Section Meeting—Dec. 13, 1928 


Trafic and Service Problems of Commercial Aviation—A. K. Humphries, Pacific Air Trans- 
port, Inc. 












Pennsylvania Section Meeting—Dec. 2, 1928 
Fuel-Feed Systems—F. G. Whittington, Stewart-Warner Speedometer Corp. 






Southern California Section Meeting—Dec. 7, 1928 


Brakes—Vacuum Booster and Hydraulic—Joseph A. Moore, Electric Equipment Co.; 
C. Stevens, Wagner Electric Co., and Other Speakers 
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Proposals of the Society Reorganization Committee 





Special Professional Activities shall be recognized, 
these activities being directed by those interested. 

[As indicated by the vertical green boxes in the accom- 
panying Reorganization Chart, the committees representing 
the special Professional Activities will be in a position to 


advise the Society Council on all matters pertaining to such 
activities. | 


The number and kind of Activities shall be decided 
by the Council of the Society and the names incorpo- 
rated in the By-Laws. 


[Among additional Professional Activities proposed by mem- 
bers, but not incorporated separately at this time in the 
Reorganization Committee Chart, are Internal-Combustion 
Engines, Fuels and Lubricants, Diesel Engines, and Auto- 
mobile Service. If sufficient interest exists, any of these may, 
in the discretion of the Council, be recognized as Professional 
Activities as outlined in the following proposal.] 


An Activity will not be recognized by the Council as a 
Professional Activity of the Society until evidence is sub- 
mitted that it can be conducted successfully on a 
National basis. Prior to recognizing an Activity, the 
Council shall, for its information, canvass the sentiment 
of the members of the Society by mail. 

The formation of any particular Activity by a Section 
of the Society shall be subject to approval by the 
Council. 

[Recognition of Professional Activities being left to the 
Council, the Activities outlined in the Society Reorganiza- 
tion Chart are only “suggested.” ] 


The heads of Professional Activities shall be elected 
by the members of the Society from nominations made 
by the Nominating Committees for the various Profes- 
sional Activities, at least two nominations being required 
for each office. 

[Two candidates for the Vice-Presidency of each Activity 
would be nominated, the names of the candidates nominated 
being automatically placed on the annual Society Nominating 


Committee report and balloted upon by the voting member- 
ship. ] 


The heads of the Professional Activities shall be Vice- 
Presidents of the Society and members of the Council. 
[The chairman of the committee of a Professional Activity 
would thus be able to represent his committee, as well as the 
Society members the committee represents, on the Council. ] 


Each Activity shall have it own Nominating Committee 
to nominate candidates for the Vice-President in charge 
of that Activity. The Annual Nominating Committee 
shall be elected by the geographical Sections and the 
Society as at present. 

[The Nominating Committee for each Activity would be 
elected at the first session of the Society Meeting for the 
Professional Activity represented. For example, if the pro- 
posed plan had been in effect, the Nominating Committee 
for Transportation Activities would have been elected at the 


first session of the Transportation Meeting that was held in 
Newark on Oct. 17 last.] 


Vice-Chairmen of the Professional Activities shall be 
appointed by the Vice-Presidents (who shall be Chair- 
men of the Professional Activities Committees). 


[As indicated by the chart, the Vice-Presidents serve in 
a dual capacity, as Vice-Presidents of the Society and mem- 


bers of its Council, and as Chairmen of the Professional 


Activities Committees. | 








The President of the Society shall be elected by direct 
vote of the membership. 


[Present practice.] 


In case of the death or disability of the President, 
the Council shall elect his successor from their number 
for the unexpired term. 


There shall be no honorary Vice-Presidents without 
specified duties. 


[This refers to the fact that the present five Second Vice- 
Presidents of the Society have, by Constitutional provision, 
no specified duties. The proposal eliminates the First Vice- 
Presidency, establishing Vice-Presidencies representative of 
recognized Activities. ] 


The two surviving Past-Presidents who last held office 
shall be members of the Council. 


[This is considered desirable in view of additional matters 
of policy that would be before the Council.] 


There shall be six Councilors-at-large, three to be 
nominated and elected each year for a two-year term, 


the Annual Nominating Committee to be appointed as at 
present. 


[Present practice. ] 


The Chairmen of the Meetings Committees of the 
several Activities and the Chairmen of the Meetings 
Committees of the several geographical Sections shall 
automatically be members of the Society Meetings 
Committee. Five additional members, including the 
Chairman and the Vice-Chairman, shall be appointed by 
the President, as at present; and one member shall be 
appointed by the General Manager. 


[This provides that, in addition to the five members now 
appointed by the President, the Chairmen of the Meetings 
Committees of the Professional Activities and of the geo- 


graphical Sections shall be members of the Society Meetings 
Committee. | 


The Chairmen of the Membership Committees of the 
different Activities and the Chairmen of Membership 
Committees of different geographical Sections shall auto- 
matically be members of the National Membership Com- 
mittee. Five additional members, including the Chair- 
man and the Vice-Chairman, shall be appointed by the 


President; and one member shall be appointed by the 
General Manager. 


[The Activity and Section representation on the 
Membership Committee is suggested as in the case of the 
Meetings Committee, it being recognized that membership- 
increase work, to be effective, must be carried on jointly 
by the Society, the Sections and the Professional Activities. | 


same 


Activities suggested to the Council are: 
Passenger-Car 

Motor-Truck and Motorcoach 
Aeronautical 

Production 

Industrial-Engine and Tractor 

Marine 

Body 


Transportation 


[As stated in the Third Proposal, decision as to Activities 
to be recognized by the Society would be within the juris- 
diction of the Council, the sentiment of the members being 
canvassed prior to such recognition. ] 
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the present subcommittee structure of W. G. Wall, President of the Society Sept. 5 Reorganization Committee 


the Society Meetings Committee would 
be superseded in the proposed organi- 
zation of Professional Activities, the 
Meetings Committee for the different 
Activities assuming the responsibility 
for arranging their technical programs, 
the Society Meetings Committee thus 
becoming responsible for only matters 
of general policy. 

Members who have taken an active 
part in the work of the Operation and 
Maintenance Committee and of the 
Production Committee will recognize 
the professional work for these fields 
will be assumed by Committees respon- 
sible for these Activities. In other 
words, the proposed organization rec- 
ognizes that, as regards operation and 
maintenance and production, the So- 
ciety has to a certain extent been work- 
ing on a _ professional-activity basis. 
Under the proposed scheme, however, 
the chairmen of these committees will 
be Vice-Presidents and members of the 
Council. 

As showing the great amount of 
study that has been devoted to the 
proposals, it is of interest that the 
meeting of the Society Reorganiza- 
tion Committee on Nov. 20 lasted from 
2 to 11.30 p.m., the members present 
being representative of the present ad- 
ministration of the Society as well as 
including members who have taken an 
active part in the reorganization work 
since its inception in 1926. 

Committee members and guests pres- 
ent at the meeting were: 

F. E. Moskovics, Chairman of Society 
Reorganization Committee and of the Con- 
stitution Committee (President, Stutz Mo- 
tor Car Co.) 

V. G. Apple, Chairman of the Sections 
Committee (Owner, V. G. Apple Labora- 
tories) 

E. P. Blanchard, Chairman of Production 
Committee and of Production Meeting Com- 
mittee of Meetings Committee (Bullard 
Machine Tool Co.) 

F. F. Chandler, Member of Council when 
first Constitutional revisions were proposed 
(Vice-President, Ross Gear & Tool Co.) 

J. C. Chase, Member of Constitution Com- 
mittee (Business Manager, Chilton Class 
Journal Co.) 

Coker F. Clarkson, General Manager of 
the Society 

W. T. Fishleigh, Past-Chairman of Detroit 
Section and Nominee for 1929 Council (En- 
gineer, Ford Motor Co.) 

B. J. Lemon, Chairman of Detroit Section 
(Engineer, United States Rubber Co.) 

R. E. Plimpton, Chairman of Operation 
and Maintenance Committee (Associate 
Editor, Bus Transportation) 

Alfred Reeves, General Manager, National 
Automobile Chamber of Commerce 

N. G. Shidle, Past-Chairman of Philadel- 
phia Section (Managing Editor, Chilton 
Class Journal Co.) 

W. R. Strickland, First Vice-President, 
and Presidential Nominee, of the Society 
(Assistant Chief-Engineer, Cadillac Motor 
Car Co.) 


(Consulting Engineer) 

E. P. Warner, Nominee for First Vice- 
President for 1929, Past-Chairman of the 
Aeronautic Meeting Committee of the Meet- 
ings Committee, and Chairman of <Aero- 
nautic Division of the Standards Committee 


(Assistant Secretary of the Navy for Aero- 
nautics) 
J. F. Winchester, Member of Council 


when Constitutional revisions were first con- 
sidered (Superintendent of Motor Equip- 
ment, Standard Oil Co. of New Jersey) 

F. G. Whittington, Member of Council 


(Chief Engineer, Stewart - Warner Speed- 
ometer Corp.) 
VICE-PRESIDENTS ON COUNCIL 


The discussion at the meeting indi- 
cated that the principal difference of 
opinion was with reference to whether 
the heads of the Activities should be 
Vice-Presidents and members of the 
Council elected by the members, or 
chairmen of committees appointed by 
the President. Among the reasons ad- 
vanced for having these heads Vice- 
Presidents and members of the Coun- 
cil were: 

(1) The need for the closest cooperation 
between the Council and the professional 
Activities 

(2) The need for recognizing the inter- 
ests represented by the societies that merged 
with the Society in 1916 and 1917 

(3) The importance of giving the Presi- 
dent executive assistance responsible for 
carrying on the activities of the Society 

(4) The fact that men nominated and 
elected by men in their own field will feel 
more obligated to devote attention to the 
work than will men designated by the Presi- 
dent to serve as chairmen of committees; 
and the fact that the members who nominate 
and elect such men will be loyal to their 
selections. 

The report of the Reorganization 
Committee was outlined at the meet- 
ing of the Council on Nov. 21 by Pres- 
ident Wall and First Vice-President 
Strickland, and the Reorganization 
Committee was highly commended in 
a resolution offered by Councilor Spar- 
row, the proposals of the Committee 
being approved in general. Those pres- 
ent who were not at the Reorganiza- 
tion Committee meeting were Past- 
President Hunt, Orrel A. Parker, S. W. 
Sparrow, C. B. Veal, J. W. White, H. T. 
Woolson and Ernest Wooler. 


LONG PERIOD OF DISCUSSION 


Discussion of the proposed organi- 
zation dates from the time of the 1926 
Annual Business Meeting, at which 
J. F. Winchester submitted a Constitu- 
tional amendment to the effect that 
the Second Vice-President representing 
stationary internal-combustion engi- 
neering should be abolished and a sec- 
ond vice-president representing opera- 
tion and maintenance engineering cre- 
ated instead. A complete account of 
this was given in the report of the 


meeting, which was published on p. 410 
of the October issue of the S.A.E. 
JOURNAL. 

The proposals of the Society Reor- 
ganization Committee do not cover all 
of the necessary details in connection 
with the proposed organization, these 
being left to the Constitution Commit- 
tee to work out at the same time that 
the proposals are put into proper form 
for submission at the Business Session 
of the Annual Meeting which will be 
held in Detroit on Jan. 15, 1929. The 
Constitution Committee consists of 
Chairman F. E. Moskovics, Julian C. 
Chase, and Howard E. Coffin. This 
Committee will hold several meetings 
prior to the Annual Meeting so that 
the necessary Constitutional revisions, 
which will cover the organization de- 
sired, may be drawn up and submitted 
in accordance with the requirements 
for revising the Society Constitution. 


To BE SUBMITTED TO VOTE 


The report of the Society Reorgani- 
zation Committee, as revised by the 
Constitution Committee, will then be 
submitted in writing by Chairman 
Moskovics at the Annual Business 
Meeting on Jan. 15. The amendments 
will not be voted on at this meeting, 
but, if duly seconded, will be open to 
discussion and to such modifications 
as may be accepted. The proposed 
amendments will then be mailed, 60 
days prior to the 1929 Summer Meet- 
ing, to each member of the Society 
entitled to vote. At the Business Ses- 
sion at the Summer Meeting, the 
amendments will be presented again 
for discussion and final amendment. 
If approved, they will be submitted 
promptly to all voting members for ac- 
tion by letter-ballot. Thirty days after 
the mailing of the ballots, they will be 
counted by Tellers appointed by the 
President. The result of the vote, de- 
cided by a majority of the votes cast, 
will be announced immediately. There- 
upon the amendments would take effect 
immediately. 

[Certain variations from the actual word- 
ing of the action of the Committee at its 
last formal meeting appear in the box on p. 
543. It is felt, however, that there is no 
real variation from the intent of the Com- 
mittee. The whole project is a complicated 
one to be handled progressively and is sub- 
ject to revision for the best general result. 
At its last meeting the Reorganization Com- 
mittee did not include the Chairmen of the 
Meetings Committees of the geographical 
Sections in the make-up of the Society Meet- 
ings Committee; further, the Committee 
voted that one instead of five Members-at- 
Large should be named by the President of 
the Society as members of the Membership 
Committee of the Society: and, in the final 
action of the Committee, passenger-car and 
motor-truck and motorcoach were included 
in one classification under motor-vehicle; 
also the Committee used the term “oper- 
ation, maintenance and service” instead of 


“transportation” to designate the fleet- 
maintenance activity.] 
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Production Meeting Most Successful 


Technical Sessions in Detroit Attended by About 300 and Production 
Dinner by 760—Papers of Great Value 


HE seventh annual Production 

Meeting of the Society, held in 
Detroit at the Book-Cadillac on Nov. 
22 and 23, was unquestionably one of 
the most successful ever held, not from 
the standpoint of attendance, but from 
that of sustained interest. It was the 
first Production Meeting in recent 
years that has not been held in con- 
junction with commercial trade exposi- 
tions, and the attendance more than 
justified the action of the Production 
Committee in this regard. The aggre- 
gate registration at the sessions was 
approximately 300, the attendance at 
the Production Dinner on Thursday 
evening being 760. 

Members of the Society interested in 
production activities are indebted to the 
Detroit Section, which acted as host 
at the Dinner. The attendance proves 
the growing interest in production 
engineering and indicates that the near 
future should see a successful Produc- 
tion Division actively functioning in 
connection with the Detroit Section. 

The production members are indebt- 
ed to the speakers, who presented pa- 
pers of inestimable value at the tech- 
nical sessions, and to the chairmen and 





E. P. BLANCHARD 


Of the Bullard Machine Tool Co., Who, as 

Chairman of the Production Committee, 

Was Responsible for the Technical Pro- 
gram for the 1928 Production Meeting 


committee members responsible for the 
running of the meeting. As Chairman 
of both the Production Committee and 
the Production Meeting Subcommittee 
of the Meetings Committee, E. P. 
Blanchard was directly responsible for 
the meeting program and the reports 
submitted by the various Subcommit- 
tees of the Production Committee. 

Details of each session and of the 
Dinner are given in the following 
news accounts of the meeting. 





Page 
Methods and Accounting... 545 
Gears and Honing........ 346 
Production Dinner ....... 348 


Material-Handling Session.. 549 
Power-Transmission Session 551 
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Time-Study Session 





Diamond Cutting-Tools 


Lively Interest Shown in Blackinton Report—Ford Meth- 
ods Discussed—Depreciation Accounting Detailed 


HE opening session of the 1928 

National Production Meeting of the 
Society in Detroit, which was presided 
over by Erik Oberg at the request of 
E. P. Blanchard, chairman of the Pro- 
duction Committee, was attended by 
nearly 100 members and guests. The 
program of the entire Production 
Meeting was prepared and carried out 
this year for the first time by the 
Production Committee, with the as- 
sistance of the Production Meeting 
Subcommittee. It is expected that the 
same plan will be followed for the 
Production Meeting next year, after 
which this important and rapidly grow- 
ing gathering of the Society will be 
prepared and conducted entirely by 
the proposed expanded production de- 
partment or group of the Society as 
described elsewhere in this issue of 
THE JOURNAL. 


INTEREST IN DIAMOND TOOLS 


G. W. Blackinton, chairman of the 
Processes and Equipment Subcommit- 
tee of the Production Committee, pre- 
sented the first paper, which was in 
the nature of a report on the Subcom- 
mittee’s assignments and accomplish- 
ments for this year. The principal part 
related to the use of diamond tools. 
Lively interest in this topic and in the 
report was evidenced by the interest- 
ing and instructive discussion by a 
number of those present relating to 
the use of diamond tools on various 
classes of work. 

One of the important points em- 
phasized was that, at spindle speeds of 
about 6000 r.p.m., the hardened plain- 
steel spindle of one of the boring ma- 
chines designed for this work has a 
relatively louse fit in its cast-iron bear- 
ing to permit of sufficient water-lubri- 
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cation under pressure, while a low- 
speed spindle running at about 2000 
r.p.m. is fitted in the bearing with only 
about 0.0001 in. looseness. This makes 
more accurate work possible at the 
lower speed. The diamond-tool report 
includes a tabulation of the practice in 
a number of the leading plants. As 
the investigation is not complete, pub- 
lication of the report will be withheld 
until later. 


Forp’s Low Costs DISCUSSED 


The paper by John Younger de- 
scribing the principles and practices 
applied by the Ford Motor Co. in main- 
taining low production-costs was meaty 
and informative. The day-payment 
plan used by the Ford Company, as 
described by Mr. Younger, led to dis- 
cussion by Norman G. Shidle, in which 
he presented the view that this meth- 
od does not tend to encourage the men- 
tal activity of the worker, whereas 
real industrial development can be had 
only by an industrial system that re- 
quires more rather than less of the 
man’s mental activity. 

The Ford Company’s use of machines 
designed to operate at the least cost 
for only the present car model was 
also contrasted in the discussion with 
machines that can be adapted to model 
changes that are made periodically as 
required by marketing demand. Mr. 
Shidle stated that this is one of the 
most interesting industrial experiments 
that has been made for a long while. 

President W. G. Wall, in comment- 
ing on Mr. Younger’s paper, raised 
the question whether the automobile in- 
dustry is doing as much of its ma- 
chining work as possible by automatic 
machines to produce the most econom- 
ical, and at the same time high- 
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THOSE WHO TOOK A LEADING PART IN THE OPENING SESSION 


Left to Right They Are John Younger, of Ohio State University, Who Told How the Ford Motor Co. Gets Its Low Production Costs; 


Erik Oberg, of Machinery, Who Presided at the Session; 


quality, work; and he described the use 
of almost entirely automatic opera- 
tions in other, but possibly less com- 
plex, lines of manufacture. 


DEPRECIATION ACCOUNTING 


An important factor in production 
engineering and management that fre- 
quently is not fully appreciated was 
presented by L. A. Baron, of the Stutz 
Motor Car Co., in his paper on Ac- 
counting for Depreciation as a Pro- 
duction Cost. The paper dealt with 
the use of adequate production-account- 
ing systems, as relating to real and 
accidental cost-differences, depreciation 
of plant and equipment, and determina- 
tion of depreciation; the neglect of 
uniform accounting systems; the need 
for conservatism; methods of calcu- 
lating and applying costs; permanent 
records of assets; the necessity for 
proper classifications; distributing de- 
preciation to production; separate ac- 
counting for jigs and fixtures; depre- 
ciation on original replacement cost; 
using depreciation reserves as working 
capital; replacement reserve funds, and 
the inclusion of replacement expendi- 
tures in the budget. The speaker con- 
cluded with the following rules regard- 
ing depreciation changes, which if ob- 
served, he said, would prevent any- 
one from going far wrong: 

(1) Be conservative in estimating 
the economical useful life of plant and 
equipment 

(2) Set up a plant ledger not only 
for present use but as a guide for the 
future 

(3) Charge depreciation to the prod- 
uct 

(4) Collect that charge when sell- 
ing the product 


and L. A. Baron, 
for Depreciation as a Production Cost 


(5) Hold that charge in a reserve 
for plant replacement 

(6) Budget cash 
as to allow for 
necessary 

Mr. Younger presented written dis- 
cussion that questioned whether the 
cost of overhauling a machine should 
be taken from the depreciation fund or 
from a maintenance fund. In reply, 
Mr. Baron stated that a sharp line of 
distinction should be drawn as to what 
constitutes repairs and what consti- 
tutes renewals. 


expenditures so 
replacement when 


of the Stutz Motor Car Co., Who Discussed Ac 


counting 


The placing of the usual rates of 
depreciation of the life of small-tool 
equipment on an inventory basis, the 
same as merchandise, was described 
by E. H. Farrell, of the Stewart- 
Warner Speedometer Corp. He stated 
that the obsolescence of tools that are 
scrapped or superseded is cared for 
in the profit-and-loss account through 
the reserve that is set up, instead of 
on the basis of factory cost, thus avoid- 
ing the charging in of heavy tool-costs 
of products that are sold in only small 
quantities. 


Gears and Cylinder-Honing 


Tanner Shows Gear-Shaving Process and Cox Elucidates 


Integral-Contact Gears 


Witt about the same attendance 
as at the opening session, the 
Thursday afternoon session was in 
charge of P. L. Tenney, of the Muncie 
Products division of the) General Mo- 
tors Corp. In introducing the first 
speaker, Mr. Tenney endorsed some of 
the principles in the paper by saying 
that he had been able to increase the 
capacity of a certain transmission 35 
per cent by a change in gear-tooth form 
alone. 

H. D. Tanner, who presented the first 
paper, described the gear-shaving proc- 
ess invented by James H. Barnes, of 
Dayton, Ohio, and the machine that 
has been developed for the process by 
the Pratt & Whitney Co. in coopera- 
tion with the Chrysler Corp. Essen- 
tially, this machine consists of a work 


arbor and a tool slide that are given 
conjugate reciprocating motions. As 
the arbor, which carries a _ rough- 
finished gear, is oscillated, the slide is 
reciprocated in such a way that the 
edges of two cutting-tools carried by 
it move like elements of a rack driven 
from the gear by involute curves. 

The tools are wide enough to cover 
the entire face of the gear, and one of 
them takes a light shaving cut over 
the entire face of one tooth on each 
oscillation. Between oscillations the 
gear is indexed, and there is a feeding 
action of the cutter after the gear has 
rotated once and each tooth has been 
shaved once. Four rotations, with a 
corresponding number of shaving cuts 
on each tooth, are given to the gear be- 
fore it is completed. 
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In roughing the gear, hobs are used 
that produce an undercut at the root 
of the tooth in which the shaving cut 
can run out. The final finishing cut 
on each entire working face is made 
on one stroke. As this stroke is in the 
same direction as any sliding action 
between the gear teeth, no tool-marks 
can be left along the length of the 
tooth, said Mr. Tanner. It is possible, 
also, to make the tooth slightly thicker 
in the middle than at the ends by 
making the cutting edge of the tool 
slightly concave, thus avoiding heavy 
loads at the ends of the gear teeth. 

Relative motion between the work 
shaft and slide of the machine is se- 
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cured by a master cam, which is 
changed according to the number of 
teeth and the tooth form of the gear 
to be finished. The cutting-tools are 
relatively simple blocks of steel that 
can be sharpened to a straight edge 
by grinding. 


GEAR SHAVER SHOWN IN FILM 


Motion pictures introduced at this 
point showed the machine being as- 
sembled, the operations of grinding 
and inspecting the master cam, and 
the completed machine in operation. 
Some of the film showed the working 
of the indexing mechanism and other 
parts with covers removed. This film 


supplemented a number of stills and 
diagrams illustrating the machine and 
its method of working. 

Mr. Tanner also showed tooth out- 
lines of a number of gears in sizes 
such as are used in automobile trans- 
missions. He said that best results in 
the roughing cut are secured with the 
use of a hob designed for a smaller 
pressure-angle than is desired in the 
actual gear. The 15-deg. hob produces 
a more desirable undercut curve in a 
20-deg. tooth than does a 20-deg. hob. 
Altering the lead of the hob makes 
it produce the required 20-deg. outline 
in the working portion of the tooth. 

With the shaving process, the in- 





THE QUARTET FEATURED AT THE GEAR SESSION 


P. L. Tenney, of the Muncie Products Division of the General Motors Corp., (Top) Presided; H. D. Tanner, of the Pratt & Whitney 


Co., (Bottom) Described the Barnes Gear-Shaver Process; A. B. Cox, Consulting Engineer, (Right) Discussed Integral-Contact Gear- 
ing; and C, G. Williams, of the Barnes Drill Co., (Left) Closed the Session with a Paper on the Cylinder-Honing Progress 
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volute cannot be produced close to the 
base circle. A small portion of the 
tooth outline at this point is left in the 
condition produced by the hob. 

The paper closed with the recom- 
mendation of a pressure angle of 22% 
deg. for transmission gears. 

In discussing the reference in Mr. 
Tanner’s paper to the practice of 
making gear teeth crowned, Nicola 
Tabojevich, Timken-Detroit research 
engineer, reported experiments on a 
high-grade car having form-ground 
crowned teeth. About a dozen trans- 
missions were made up with such 
gears, but no distinct difference in 
noise was found between these and 
straight ground gears. Some of the 
experimental gears seemed a little 
better and others a little inferior in 
this respect. 


INTEGRAL-CONTACT GEARS 


A. B. Cox, a consulting engineer, of 
Wilkinsburg, Pa., in the second pa- 
per, treated of tooth contact. Stating 
the three essential requirements of 
gearing to be strength, wearing quality 
and quietness, he showed how the sys- 
tem of integral-contact gears on which 
he holds a patent will make improve- 
ments in all three of these respects. 

It is observed frequently that gear 
teeth wear more at the pitch line than 
at any other point. This is said to be 
due to the fact that, in ordinary gear- 
ing, all the power is being transmitted 
by one pair of teeth when contact is 
had at this point. At other times the 
tip of one pinion tooth is in contact 
near the root of a gear tooth, and the 
tip of the next gear tooth is in con- 
tact near the base of one of the pinion 
teeth, or vice-versa. Thus the load is 
distributed between two pairs of teeth 
except during contact near the pitch 
line. 

Integral-contact gears are propor- 
tioned so that a certain number of 
pairs of teeth, say either two or three, 
are always in contact. The pressure 
angle and depth of tooth are made such 
that contact in one pair begins at the 
instant when contact ceases in another 
pair. 

To secure this effect, teeth usually 
are longer than in the standard sys- 
tems of gearing. While a single tooth 
of this form is not so strong as a stub 
tooth, the strength of the gears is said 
to be greater because the pressure 
always is divided between two or more 
pairs of teeth. Inaccuracy within rea- 
sonable limits will not change this con- 
dition, according to Mr. Cox, because 
the elasticity of the teeth is sufficient 
to permit deflection that will make the 
distribution of pressure an actuality, 
even in new gears. In use, the high 
spots of integral-contact gears are 
found to wear down so that they be- 
come more smooth and quiet in action 
than when new. Improved quietness 
is said to be secured also because the 
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more uniform loading of the individual 
teeth during their period of contact 
reduces the vibration caused by their 
deflection. 

No discussion being offered on Mr. 
Cox’s paper, the attention of the meet- 
ing was turned from gears to cylinder 


finishing by the last speaker of the 
session, C. G. Williams, of the Barnes 
Drill Co. Progress in Honing-Machines 
and the Honing Process is the title of 
his paper, which is printed in full in 
this issue of THE JOURNAL, beginning 
on p. 561. 


Spirited Production Dinner 


Detroit Section Is Host and K. T. Keller, the Chief Speaker 
at Epochal Gathering 


HE Detroit Section Production 

Dinner, held on Thursday evening, 
was one of the most spirited, interest- 
ing and beneficial gatherings ever held 
in connection with Society meetings. 
The Detroit Section was the host, and 
naturally the success of the occasion 
was due to the efforts of the many 
active Detroit members, headed by B. 
J. Lemon, chairman of the Section. 
The principal feature of the dinner was 
an address by K. T. Keller, general 
manager of the Dodge Brothers divi- 
sion of the Chrysler Corp. 

Mr. Lemon presided. He made brief 
remarks in very happy vein, saying 
among other things that production in- 
genuity is preventing dry rot in the 
automobile industry, that nothing in 
American business is so subject to ra- 
pid continual change as elements of 
the automobile business, and that the 
manufacturing structure of the latter 
depends for success upon pressure that 
will put new ideas into open and closed 
minds, there being in no industry of 
the Country greater prevalence of new 
ideas or more open minds than in the 
automobile industry. Mr. Lemon in- 
troduced as the first speaker of the 
evening E. P. Blanchard, Chairman of 
the Production Committee of the So- 
ciety. The comments Mr. Blanchard 
made are referred to elsewhere in this 
issue of THE JOURNAL, under Chronicle 
and Comment. 


PRELIMINARIES TO MAIN ADDRESS 


Vice-Chairman L. Clayton Hill, of 
the Detroit Section, in making some 
announcements, told in a very amus- 
ing way of his recent trip abroad and 
set the crowd in an uproar by nar- 


rating a conversation between two 
colored boys, one of them saying, 


“Calipers is a little instrument what 
you put over a round thing and you 
measures way down fine, 64ths of an 
inch.” The other boy said, “Micro- 
meters is a little thing you takes and 
puts over a round piece and you turns 
a little hand and you read right down 
to thousandths of an inch.” After ex- 
plaining the thickness of a piece of 
paper, and being asked, “How many 
thousandths are there in an inch?” 
the reply was, “God, I don’t know. 


There must be millions of them.” 

On behalf of the officers and the 
members of the Society, President 
William Guy Wall extended hearty 
thanks to the Detroit Section as a 
wonderful host. He also compliment- 
ed Chairman E. P. Blanchard and the 
other members of the Production 
Committee on the success of the Pro- 
duction Meeting. 

Referring to the present dominant 
position of the production man, he 
said that when he does anything not 
along his line, he immediately gets 
into the public eye, and rightly so, 
as it probably takes more gray mat- 
ter to produce a car economically than 
to design one. 

In introducing Mr. Keller, Chair- 
man Lemon quoted an authority to 
the effect that the principles of suc- 
cessful management are: first, find out 
what to do; second, select the men, 
methods and machines to do it; third, 
stand by to see that the work is ac- 
complished. He observed that exper- 
ience and personality are of equal fun- 
damental importance, little success 
having been obtained by trying to sub- 
stitute principles of management for 
experience and personality. He told 
of Mr. Keller’s long experience of over 
20 years in the automotive industry, 
from his starting as an apprentice to 
the time of his present work; char- 
acterizing him as a man of self-re- 
liance, courage, a stickler for funda- 
mentals, and a delegator of authority. 

Remarks made by Mr. Keller appear 
elsewhere in this issue of THE JOUR- 
NAL. In addition he said, in connec- 
tion with processing and assembling in 
general, that whereas the drag-con- 
veyor began as a mechanical pace- 
maker, today it is a tonnage mover, 
conserving the physical energy of the 
workman and allowing him to concen- 
trate on the perfection of workman- 
ship. 

‘To keep abreast of the changing de- 
mands of the business, the production 
man must guard against inadequate 
assembly facilities. Conveyors cannot 
always be speeded up, or operations 
added in inadequate space. Daily pro- 
duction, organization and equipment 
must be properly handled and _ sched- 
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uled; otherwise increasing amounts 
will be expended for final car-repairs, 
or cars will be sent to the dealers for 
correction in the field. 

The matter of car-painting is, he be- 
lieves, still susceptible of great devel- 
opment. Pyroxylin has completely 
changed the picture within the last 
five years. Some cars he notices on 
the streets show unmistakable  evi- 
dence of having been produced with in- 
adequate equipment, and of lacking 
fundamentals of quality. He believes, 
continued Mr. Keller, that the next 
year will show marked improvement in 
general, for the painting organization 
has had time enough to learn the de- 
tail of the work. 

We can save a great deal of money 
and many delays if the factory layout 
engineers will study the detail of the 
work for which they are preparing the 
plant. Too little attention is given to 
the needs of the foreman of the depart- 
ment when plans are being made for 
the equipment and arrangement he is 
expected to operate. 

In operating a plant there is a lot 
of difference according to whether the 
men at the top are making poor de- 
cisions which cause confusing layouts, 
or the organized thought of the factory 
personnel has evolved a layout which 
adequately takes care of the needs, as- 
serted Mr. Keller. 





B. J. LEMON 


Chairman of the Detroit Section, Which 
Was Host to the Production Meeting on 
Thursday Evening 
Very properly and appropriately, 


those present at the dinner tendered 
Mr. Keller an ovation at the conclusion 
of his address. 


Material-Handling Equipment 


Recent Progress Reviewed in Subcommittee Report and 
Application of Conveyor Systems Described 


V P. RUMELY is general stores 
* manager at the Hudson-Essex 
factory most of the time, but on Fri- 
day morning he was Chairman of the 
Material-Handling Session, and that 
put him in the natural position to 
deliver the report of the Material- 
Handling Subcommittee of the Produc- 
tion Committee of the Society. This 
he did at the opening of the session. 

The report was an able review of 
the progress of the art during the last 
year or so and ended with some definite 
recommendations for safety and sug- 
gestions for standardization. The full 
report will be found in the Production 
Engineering Department of this issue 
of the JOURNAL, page 628. 


PLANT DESIGNED AROUND CONVEYOR 


Passing from this report to prac- 
tical applications, N. H. Preble, of 
Mechanical Handling Systems, Inc., 
gave a description of the material han- 
dling in connection with the assembly 
of Pontiac cars. This work is done in 
a building 180 ft. wide and 1260 ft. 
long, built adjacent to the railroad on 
ground that had not been subdivided. 
Rail facilities were thus at hand, and 


there was no restriction in the way of 
streets to limit the design. Because 
of this the plant could be and was built 
with material handling as a prime con- 
sideration; not as an afterthought or 
a compromise. 

The conveyor for the main assembly- 
line consists of two strands of chain, 
with carriages spaced to accommodate 
the front and center cross-members of 
the automobile frame in the inverted 
position in which it lies while the 
springs, axles, brake-rods and some 
smaller parts are mounted. Additional 
supports are provided to give spacing 
suitable for the front and rear axles 
efter the frame has been turned right 
side up. The hangers connecting the 
two strands of chain are cranked so 
that shields almost completely enclose 
the chain, particularly as it passes 
through the paint-spray booths. 

To allow mounting the front fenders 
and running-boards without bringing 
these bulky articles to the first floor, 
and at the same time to provide a pas- 
sage for transporting through the line, 
the conveyor goes up an incline to the 
baleony level midway of its length of 
approximately 1200 ft. 
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Radiator shells are plated in an auto- 
matic machine. The shells are strung 
on cross-rods that are carried auto- 
matically through the various washing 
and rinsing tanks and into a plating 
bath, cam-operated arms lifting the 
rods from the conveyor chain and from 
one tank to another. After the shell 
and core are assembled, the radiators 
are placed on an overhead conveyor 
for transportation to the chassis- 
assembly line. Mounting of the radi- 
ator is the last operation before the 
chassis passes from the main assembly- 
line to the final assembly, where it 
rides on its own wheels. 

Two separate caterpillar chains are 
used in the final-assembly line. They 
are flush with the floor so a car can 
be rolled off at any point; and, as there 
is no connection between the two chains, 
pits can be provided for working un- 
derneath. 

Immediately after the chassis is 
placed .on the final-assembly conveyor, 
the body is dropped from above by 
means of a monorail hoist. The bodies 
are brought near this point by a double- 
strand conveyor from a Fisher body- 
plant located across the railroad tracks 
about %4 mile away. The conveyor is 
approximately 1400 ft. long and car- 
ries about 150 bodies when full, as it 
is nearly all of the time. A 5-hp. motor 
is ample to pull this conveyor, which 
has ball-bearing rollers. 

Nearly 40 slides were used by Mr. 
Preble to illustrate very fully the ar- 
rangement and operation of the Pontiac 
plant. 


COMPLICATIONS OF COLOR CHANGES 


In answer to a question by L. A. 
Churgay, of Chrysler, Mr. Preble said 
that wheels and other parts are sched- 
uled to come in colors corresponding 
to the bodies that are ordered out of 
the body plant. Sometimes errors are 
made and a few wheels are accumu- 
lated beside the assembly line. 

Chairman Rumely said that this had 
been worked out at the Hudson plant 
with the aid of a recording telegraph 
system. A schedule is laid down for 
the day in advance, and it is not often 
that the schedule needs to be changed. 
Shipping schedules are laid out two 
days ahead of building operations. 
The body plant, three miles from the 
assembly plant, keeps about 40 bodies 
ahead of the trimming department, and 
at no time are there more than 50 to 
60 cars in the shipping division await- 
ing shipment. 


VARIOUS SPEED REDUCERS 


In his paper on the subject, C. E. 
Broome, of Gears & Forgings, Inc., 
took the Selection of Speed Reducers 
for Conveyors out of the realm of 
chance and high-powered salesmanship 
and reduced it to an exact science. 
Of the several types made, single and 
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MATERIAL-HANDLING 


V. P. Rumely, of the Hudson Motor Car Co., 


Who Gave a Paper on the Possibilities and 


double gear-reduction units are suitable 
for small reductions in speed; bevel 
and worm-gear units are _ indicated 
where right-angle turns are to be made; 
and the concentric-shaft type is avail- 
able for great reduction in a compact 
unit. 

Having decided upon the general 
type indicated by the conditions, full 
details of the requirements of the drive 
should be sent to the manufacturers 
of the type required. From the pro- 
posals submitted by these manufac- 
turers, it is easily possible to select 
the one best suited to the needs of 
the case. 

Mr. Broome gave some information 
in detail on speed-reducer units of 
several types. He included in the con- 
centric-shaft classification both plane- 
tary devices and those composed of 
multiple series of spur-gears without 
planetary pinions. He pictured the 
characteristic arrangement of conveyor 
drive as including a motor and vari- 
able-speed transmission and a speed- 
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(Top) Maintained Law and Order. 


Limitations of Conveyor-Chain Curvature ; ¢ 
tion of Conveyor Power-Units; and N. H 


reducer unit, with chain drives con- 
necting the various units. 

Adaptability and standardization are 
to be considered in the selection of such 
units. A number of them may be re- 
quired in a single manufacturing es- 
tablishment, and it is of advantage to 
select units that can be used for other 
than their original purpose. Changes 
of conveyor speed generally should be 
made at the motor drive rather than 
at the drive from the reducer unit to 
the head sprocket of the conveyor, 
according to Mr. Broome, because the 
gear units usually are better able to 
operate at higher speed than under a 
greater load. 


THREE-DIMENSION MOVEMENT 


Passing from the drive to the con- 
veyor itself, J. B. Webb, president of 
the company bearing his name, read 
a paper on Vertical Curvature of Con- 
veyor Chains. Overhead conveyors are 
composed of chains suspended on edge 
from trolleys running on a _ track. 








EXPERTS WHO MET ON FRIDAY MORNING 


The Other Experts Are (Left to Right) J. B. Webb, 
‘.. E. Broome, Who Gave Advice on the Selec- 
Preble, Who Discussed Assembly-Plant Layout for Material Handling 


Joints in the chain are designed to 
accommodate horizontal curves, and 
Mr. Webb analyzed the effect and limits 
of upward and downward curvature 
under various conditions. 

Chains of three types were described. 
These were illustrated in the positions 
of extreme upward curvature, and it 
was explained how the strength of 
each chain was reduced under this 
condition. As horizontal and vertical 
curves are not undertaken simultane- 
ously, no ill effect on the bearing sur- 
face of the joints results. If the ver- 
tical curvature is not excessive and 
the chain is selected with an amply 
large factor of safety to meet the con- 
ditions, curves in a vertical plane are 
entirely feasible. 

The amount of transverse curvature 
that is safe depends, according to Mr. 
Webb, upon the load, the trolley 
spacing and the location of the curve 
with respect to the driving sprocket 
of the conveyor. The paper closed with 
suggested limits for curvature with dif- 
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ferent trolley spacings, and the rec- 
ommendation that conveyor engineers 
should be consulted in regard to any 
problems involving unusual deflection 
of the chain, except under very light 
stress. 

Replying to a question as to the use 
of take-ups on conveyors, Mr. Webb 
said that they are likely to introduce 
additional tension in the chain and 
therefore should be avoided if possible. 
The type of chain Mr. Webb favors 
has telescoping joints. Take-ups are 
needed on conveyors passing through 
high-temperature ovens, and they must 
be loosened when the conveyor cools, 
to avoid breakage. 

F. M. Jones, of Chrysler, asked if 
any sort of inspection could prevent 
breaks in heavily loaded conveyors. 
Mr. Webb said that links sometimes are 


PRODUCTION 


THE 1928 PRODUCTION MEETING 


broken to examine the structure for 
crystallization, but his recommendation 
was to look to the trolley spacing and 
the radius of vertical curvature to see 


if there is not a condition that causes 
breakage. Sometimes the length or the 
load of a conveyor is increased beyond 
that originally planned. 


Power Transmission Considered 


Methods of Economizing Told by Nichols—Chain-Drive 
Paper Discussed by Leading Chain Engineers 


OWER-TRANSMISSION Engineer- 

ing as an Economy is the _ sub- 
ject of the paper by W. W. Nichols, 
of D. P. Brown & Co., which was pre- 
sented first at the Friday afternoon 
session. It is a plea for more intelli- 
gent selection and maintenance of 
shafting and belts, and contains many 


data and remarks on methods to be 
followed in this work. The paper is 
presented in full in this issue of THE 
JOURNAL, beginning on p. 557. 

In discussing Mr. Nichols’ paper, 
Mr. Baron, who read a paper in an 
earlier session, made a plea to produc- 
tion men to get from their accounting 





EXPERTS AT THE POWER-TRANSMISSION SESSION 


W. W. Nichols (Upper Left) Discussed Power-Transmission Engineering as Affecting Production and Cost, and A. C. Woodbury, of 
the Society, (Upper Right) Told of Chain Drives and Their Industrial Applications. 


Blackinton, of the Continental Motors Corp. 


(Top Center). 


The Session Was Presided Over by G. W. 


J. B. Armitage (Lower Left) and A. R. Fors (Lower Right) Took Part 


in the Discussion Which Followed These Papers 
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departments information that will 
guide them. The way to begin cut- 
ting down costs is to find out in detail 
what the costs are for. If the cost 
men are not providing sufficient segre- 
gation of accounts they will be willing 
to make the necessary changes. 

It is generally recognized that sav- 
ings in manufacturing expense are not 
now to be made by cuts in direct-labor 
cost, but by reduction in overhead ex- 
pense, according to Mr. Baron, and the 
outstanding production men will be the 
ones who can reduce these costs. With 
proper accounting it is easy to learn 
if belting costs are too high and if 
too much lost-time expense is caused 
by poor transmission. 


SOME 


Left to Right Are R. M. Teel, of the 


te0 


Fred Schwartz, of the Oakland plant, 
stated that belt costs have been re- 
duced about 50 per cent in that plant 
during the last year by methods such 
as those outlined in the paper, and that 
the number of repairs on belting has 
been reduced 75 per cent. 

Reduction of belt cost from $1 to 
23 cents per engine produced was re- 
ported from a large engine-plant by 
A. F. Denham, of Automotive Indus- 
tries. Similar savings can be made in 
other non-productive materials. In the 
same plant the file cost per unit was 
reduced from 28 to 8 cents, he said, 
and work of the sort is being done on 
more than 100 different items. 

Discussion turned to Mr. Nichols’ 
chart of horsepower required for re- 
moving metal. J. B. Armitage, of the 
Kearney & Trecker Corp., was inclined 


Motor Car Co.: R. 
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to think it needed to be used with much 
qualification according to whether cuts 
were light or heavy and according to 
the quality of the material, especially 
east iron. Mr. Nichols defended the 
chart as giving a practical approxima- 
tion under normal conditions. At the 
same time, he said, it can hardly 
be expected to apply to a very small 
drill, for instance. 

Frank L. Morse, the chain maker, 
thought that it is rather well estab- 
lished that the power required per cubic 
inch for the actual removal of metal 
is nearly independent of the size of 
cut, but that takes no account of the 
friction in the machine. There was also 
some mention of the effect of the form 


A. Woldt, of the 
nental Motors Corp. 


of the cutting-tool, and that reminded 
Mr. Nichols, who is Chairman of the 
Cutting of Metals Committee of the 
American Society of Mechanical Engi- 
neers, that investigation of cutting 
angles is needed for certain alloy steels 
which Frederick W. Taylor did not 
have to investigate when he made his 
experiments. 


SILENT-CHAIN DRIVES 


Chain Drives and Their Industrial 
Application was the subject of the 
other paper presented at this session, 
by A. C. Woodbury, of the Editorial 
Department of the S.A.E. JOURNAL. 
Most of this paper was devoted to 
chains of the silent type, because they 
are more generally used than other 
chains for power-transmission pur- 
poses. Descriptions of various types 


Reo Motor 


of rocking and sliding joints were 
given, and the action of the chain on 
the sprocket was described. 

The elasticity of the chain was said 
by the author to account for its smooth 
and silent action, in spite of unfavor- 
able conditions resulting from wrap- 
ping of the chain around the sprocket 
as though the latter were a polygon. 
If the vibration caused by this condi- 
tion could be eliminated, chain drives 
would be improved. Two attempts to 
reduce the irregularity resulting from 
the polygonal action were described. 
A plea was made for the standard- 
ization of industrial silent-chains. An 
attempt of this sort failed several years 
ago, although a similar attempt with 





MEMBERS OF THE RECEPTION COMMITTEE 


Car Co.; and F. W. Sampson, of the Conti- 


roller chains was very successful. The 
stumbling block seems to be a dimen- 
sion known as the tangency circle, 
which determines radial distance from 
the center of the chain joint to the 
point of contact with the sprocket 
tooth. The suggestion was made that 
standardization of sprockets might be 
arrived at on the basis of the largest 
tangency circle in each pitch. 
Intra-plant standardization was rec- 
ommended by the author as helpful in 
reducing the objection sometimes made 
to chain drives that their parts are not 
available, as are belts and pulleys, 
when plant changes are made. Stand- 
ardization of similar drives and of 
chain speeds in each pitch in the one 
plant were suggested, to make the vari- 


(Continued on p. 634) 
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Chronicle and Comment 





Society Reorganization 


S a result of the Society Reorganization Committee 

meeting on Nov. 20, it appears certain that the 
members of the Society will be called upon to discuss 
the reorganization plan, outlined on p. 541 of this issue 
of THE JOURNAL, at the annual Business Meeting of the 
Society in Detroit next month. It is therefore highly 
important that every member consider the proposed re- 
organization and bring to the attention of the Society, 
either in writing or orally at the Business Session, any 
objections to the proposed plan or amendments that 
would make the plan more effective. 

As a criterion of the interest evidenced by the mem- 
bers with reference to the proposed change, it is notable 
that more than 70 letters, a majority of which were of 
considerable length, were received by the Reorganiza- 
tion Committee as a result of its original report pub- 
lished in the October issue of THE JOURNAL. 

The Committee has made an exhaustive study of the 
proposals before the Society and is to be congratulated 
on its work. 


Production Activities 


NE of the statements made at the 1928 National 

Production Meeting, the complete report of which 
will be found in this issue, beginning on p. 545, was that 
there is no reason the number of production engineers 
in the Society should not exceed greatly the number of 
designing engineers. The realization of any such con- 
dition or anything approaching it will depend entirely 
on the interest production engineers take in production 
activities of the Society. The attendance of 760 at the 
Detroit Section Production Dinner, the Detroit Section 
acting as host to the members attending the National 
Production Meeting, is indicative of the possibilities. 
A study of the Society Reorganization Committee pro- 
posals on p. 541 will assure anyone that the basic frame- 
work for any such increase in specialized activity is 
feasible. 

Mr. Keller said at the Production Dinner that the 
Society can confer a great benefit on the industry 
through attendance of the younger men of the factory 
production departments at meetings of the Society, set- 
ting forth basic fundamentals of producing motor- 
vehicles as viewed not only from the standpoint of auto- 
motive shops but of similar organizations in other lines 
of work. Fundamentals are the things the solution of 
which is demanded for adequate operation of properly 
synchronized plants. It is Mr. Keller’s belief in general 
that, after problems have been studied diligently, it is 
a matter of right to expect better and faster production 
at lower cost. 

E. P. Blanchard, chairman of the Production Division 
of the Society, in his address at the Production Dinner 
last month, referred to the great importance and 
strength of the Detroit members in the work of the 
Society, this applying to the production men as well as 
to men engaged in other departments of the industry. 
He said that when, some time ago, the so-called produc- 
tion man hung up his roller-skates and quit stock-chas- 
ing, and sat down at a desk to plan production and work 


out a schedule, he became an engineer. He found that 
he could call to his aid definite sciences that had been 
established and definite practices in organization, with 
which he could build, with much advantage, methods 
and processes. 

Mr. Blanchard said he felt that the production engi- 
neer had never been handicapped by an inferiority com- 
plex. Prior to the time the production activity of the 
Society was established, the production engineer sat 
alone at his desk, figuring how he could combine mate- 
rials, men and machinery properly to accomplish produc- 
tion at lowest cost. He said that formerly and until this 
year the Production Division had perhaps been looked 
upon too much as a step-child of the Society; but that, 
after very straightforward discussion by production 
men in conference last January, subcommittees of the 
Production Committee had been formed covering every 
branch of production, including materials and handling, 
processes and equipment, time-study and personnel, pro- 
duction expense, inspection, and standards. He ex- 
pressed the belief that the greatest activity of the So- 
ciety may become centered in due course about produc- 
tion matters. 


New Sections of the Society 


EARTIEST welcome is extended to two new Sec- 

tions of the Society, the Northwest Section, with 
headquarters at Seattle, Wash.; and the Canadian Sec- 
tion, which held its preliminary meeting at Toronto last 
month, as related elsewhere in this issue. ‘The tempo- 
rary officers of the Northwest Section include Robert S. 
Taylor, chairman; Earl B. Staley, vice-chairman; G. F. 
Morrissey, treasurer; A. M. Jones, secretary; Sherman 
W. Bushnell, chairman of the Membership Committee; 
and Kenneth McAlpin, chairman of the Program and 
Entertainment Committee. 


The 1929 Sections Committee 


EN members of the 1929 Sections Committee have 
been chosen. Nine of them were elected at Novem- 

ber meetings of the Sections; one, at an earlier meeting. 
Three Sections will choose one representative each at 
their December meetings, and three members-at-large 
will be appointed later by the President of the Society. 
The Committee will begin to function at the close of 
the 1929 Annual Meeting and will continue to serve 


for one year, that is, until the adjournment of the 1930 
Annual Meeting. 


Standard Surveys 


O the uninitiated, standardization appears to end 

with the actual setting up of specifications. That 
this is a fallacy is well demonstrated by the activity of 
the Standards Department in “selling” standards and 
in “servicing” them. 

Surveys to determine the extent of use of the various 
S.A.E. Specifications are constantly under way, and it 
is on the basis of the information so gained that the 
specifications, and in consequence the S.A.E. HANDBOOK, 
are maintained uptodate and accurate through revisions 
and cancellations of existing standards. 
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Production Leadership 





By K. T. Kevver 





HIS being an S.A.E. Production Dinner, I should 
no doubt confine myself to the problems arising 
from the production of automobiles, but I believe 
that a short review of or statement on the automobile 
business in general is necessary to build a proper foun- 
dation for the principal thoughts I want to bring out. 

Like a great many others at this dinner, I have prac- 
tically grown up in the automobile business and particu- 
larly the factory end of it, so, if I do not go into explicit 
detail, you will find the trend 
definite enough to get the 
thought. 

Just prior to the World 
War the factory men of our 
automobile organizations 
were working to obtain low 
costs, and efficiency was the 
ever-absorbing topic in fac- 
tory organization. What we 
considered rather’ radical 
changes in design and fluc- 


mobile business 


Competition is 


in the battle. 


tuations in schedules were 
problems to us. And we 
heard a great deal about 


competition and the point of 
saturation. The quality me- 
chanic had a hard fight 


In this remarkable philosophical address the 
change in the commercial aspect of the auto- 
is reviewed and 
tials of future success outlined. 
said to be no fiercer than 
formerly, but is on a broader basis, and all 
divisions in the organzations have joined forces 


The customer has become a competent buyer; 
success therefore belongs to leaders who can 
apply skill, intelligence and experience to the 
designing, manufacturing and 

Production men are 
cars of high standards of quality; and they must 


PropuctTion Dinner ApDREss 


have joined forces in this competitive battle. There is 
hardly a place in the business today where you can sit 
back and rest on your oars, unless it be in the rdéle of 
stockholder; and even stockholders have their ups and 
downs. 

Percentage of profit on sales has been replaced by 
return on capital employed. Book value of stock has 
given way to earnings per share. Even plant investment 
has been surpassed in the annual financial statement by 
good-will. “Constant im- 
provement” has grown into 
elaborate programs of new 
models which may be looked 
for in almost any month of 
the year. Whereas, a few 
months ago, fours were mak- 
ing new history, sixes are 
made to spring forth. Deep- 
ly-guarded secrets of design 
are now broadcast weeks in 
advance. Dealers even sell 
from pictures, sometimes 
having only a name and a 
collection of used-cars_ to 
keep them company in their 
showrooms. Surely things 
have changed a great deal in 


the essen- 


selling of cars. 


expected to produce 


against the efficiency expert, 
and the chief inspector and 
the tool designer came in for 
a great deal of criticism. 
Nevertheless, the buying 
public received very good 
value in their motor-cars, 
viewed from the standpoint 
of the then existing stand- 
ards. 

The first few years after 
the war showed ever-increas- 


continue to produce more and more efficiently. 
Better methods are being built upon a foun- 
dation of knowledge and experience gained by 
men largely trained in the industry. 
Opportunity lies wide open in the production 
division to young men of engineering educa- 
tion; and, with them coming into the work, 
better facilities can be expected in the future. 
Whatever division of the organization an en- 
gineer is in, he must 


study the commercial 


side, and understand the importance of plan- 
ning and turnover and ther relation to working 


the last 15 years. 

The customer has become 
an abler buyer, more compe- 
tent to analyze his needs, to 
judge the product, and to se- 
lect the vehicle that gives 
him the easiest paying-pro- 
gram. We have heard a 
great deal about what the 
buyer considers in selecting 
the automobile to buy. A 








capital. 


ing quantities of production, 
and constituted what might 
be termed a sales-department 
paradise. However, about 
seven years ago a new era of real test of selling ability 
began. Production capacities were above demand and, 
with few exceptions of short duration, this condition 
has prevailed, so far as the business as a whole is con- 
cerned, up to this moment. Today, we represent per- 
haps the outstanding industrial development, certainly 
of this decade. Capacities have grown beyond the ex- 
pectation of the most optimistic, and “saturation” has 
long been replaced in our thoughts by what is known as 
the “rate of sale.” 

Competition today is no fiercer, however. It is simply 
on a broader basis. The engineer, the superintendent, 
the master mechanic and even the hard-boiled treasurer 


~ 1 MS.A.F. 


Vice-president in charge of manufacturing, Chrysler 
Corp., Detroit. 
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5 





4 


short time ago the women 
were given credit for being 
the controlling factor of pur- 
chase. List price, while not 
so widely discussed, never- 
theless still manages to use the greatest amount of black 
ink, dividing the page with speed, performance, com- 
fort, women with dogs, and red heads. 

This rather spotty review of the automobile business 
is presented to prepare you for what is to follow, and to 
focus your thought on its commercial aspect. 

Surely our large, and even the small, operations pre- 
sent living, moving, changing situations that have to 
be met. The long line of competitive vehicles from 
which the buyer has to choose may narrow down in 
number, but certainly it will be replaced by the more 
important and salient features of the vehicles them- 
selves. 

Success of the future belongs to the organization 
whose product is kept competitive, offering the buyer 
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the vehicle he can best use. Competitive vehicles should 
be interpreted, not alone from the standpoint of list 
price, wheelbase and miles per hour, but, I believe, must 
include dependability, style, comfort, safety and pleas- 
ure of driving. 

The possibilities of success arising from the enormous 
volume of sales yearly obtained in this business have at- 
tracted some of the brightest and keenest men of the 
generation. Corporations are in competition. The ve- 
hicle itself is simply their expression to the buying 
public. It might be said that the corporation is the 
elongated shadow of the individual. Surely success 
then belongs to those leaders who can apply organized 
skill, intelligence and experience to the design, manu- 
facture and selling of their products. 

No department in a corporation can avoid having its 
influence on the other departments and on the business 
itself. I shall, however, try to confine myself to the 
production department in making observations on the 
importance of this group in gur-corporate life of today. 


THE PRODUCTION DEPARTMENT 


The production department, as I refer to it, is that 
group which builds the product, controls the inventories, 
maintains the quality, and spends the bulk of the money. 

In its early history the automobile business was built 
around an engineer or inventor who had a design. This 
was followed by the factory becoming the chief point of 
consideration. Today, the vehicle and its salability are 
the governing points of success. The factory has lost 
none of its importance; it has to take a major part of 
the responsibility. 

The production men now have to contribute to the pic- 
ture, taking the shackles of obsolete equipment off the 
neck of the designing engineer so he can properly ex- 
press his interpretation of the most salable vehicle. 

The production men are expected to produce vehicles 
of the high standards of quality, workmanship and ma- 
terials necessitated by an increased amount of driving, 
speed and congestion in traffic. 

The production men cannot hope to maintain their 
status in a company if they do not continue to operate 
more and more efficiently, by inventory control, labor- 
saving equipment, and prompt and flexible volume to 
meet selling demand. 

The day of cost reduction by pay reduction is past. 
The production leadership of today produces more and 
better cars at lower cost by organizing accurate ma- 
terial-control, fast and positive operating-equipment, 
easy flow of materials through processes, education of 
workmen, reduction of physical or back-breaking effort 
—and does it all with increased annual earnings for the 
skilful, industrious and loyal employes. 

The production of automobiles is now in the hands of 
a group of men largely trained by the industry itself. 
The industry therefore has the right to expect better 
and better performance from its factories. 

Many dollars are sunk without trace in the ever-for- 
ward march of mechanical development, but the knowl- 
edge and experience of the production personnel of our 
factories has accumulated a foundation upon which we 
are constantly building better methods and speedier ac- 
complishments, and giving to our designing engineers, 
whose work precedes, and our sales department, which 
follows, the necessary support and encouragement to 
permit better-designed units and cars, and provide ade- 
quate production of acceptable vehicles. 





The plant naturally divides itself between processing 
and assembling. The quality of processing is further 
advanced in the industry today than is the quality of 
assembling. Processing has borrowed more from the 
well-established mechanical factories of the past. The 
present-day car-assembly plant has largely made its own 
history. 


UNLIMITED OPPORTUNITY FOR YOUNG MEN 


With young men of engineering education coming 
more and more into the production divisions, we can look 
for even better plants in the future, provided these men 
will diligently acquire a complete knowledge of the work. 
Let experience and analysis guide your thought, instead 
of consuming time and energy looking for a few one- 
sided facts to justify an immature guess. 

Can you imagine what will happen in our factories 
when the man who designs the rear-axle can also set up 
a Gleason generator? When the foreman of the auto- 
matic department knows the fundamentals of screw- 
thread design? When the sheet-metal or fender-layout 
man can go into the factory and make the parts fit and 
attach, with full confidence that they will not squeak? 
When the foundry foreman realizes that castings are 
designed to accomplish a result and not to add tonnage 
for the cupola? 

The field of study and the opportunity for the appli- 
cation of knowledge are still wide-open in our factories 
today. I believe that unlimited opportunities are await- 
ing those who will take the necessary time in prepara- 
tion. An important part of management consists in the 
proper association and coordination of departments. 
In no other place in the industry is there equal oppor- 
tunity to acquire the knowledge that exists in the fac- 
tory. 

This, as well as every other, industry is built around 
men. Men need leadership, inspiration and discipline. 
The corporation’s success depends on the success of its 
men, and the success of the men upon the success of the 
corporation. Both will prosper together when the men 
know the product well; when the engineer knows the 
shop; and when both the shopman and the engineer 
cooperate cheerfully with the sales department, for af- 
ter all the cars have to be sold, and someone has to wear 
them out. 


THE COMMERCIAL SIDE 


Regardless of whether you are a designing engineer, 
a production engineer, or a sales engineer, you should 
study the commercial side of this business. You should 
understand the relation of investment to cost and selling 
price, and the importance of completing capital expendi- 
tures in the shortest possible time and securing an early 
return thereon, this being possible only when expendi- 
tures produce good goods in sufficient volume. 

You should understand the importance of proper 
planning and turnover and their relation to working 
capital. Even beyond this is the flexibility which low 
inventory and process-stock allows; quality is better 
guarded by reducing the quantity between production 
and inspection. 

The future of the industry holds even greater oppor- 
tunity than did its past. I cannot press too strongly 
the advantages of advancement awaiting the young men 
of engineering education who will take seriously the 
matter of choosing the production side of the job for 
their further training and progress. 
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Power-T'ransmission Engineering 
as an Economy 


By W. W. 
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OWER-TRANSMISSION equipment should not 

be regarded as a necessary evil, but as a valuable 
aid to production. Attention from the management is 
needed to encourage improvements, and careful rec- 
ord-keeping and accounting will help to locate leaks 
in maintenance cost. 

Installation and maintenance of such equipment 
should be in charge of a progressive and intelligent 


man, who will substitute scientific information for 
rules of thumb. 


CONOMICAL installation and maintenance of 
Proves transmission equipment is not receiving 

the careful consideration that it should have, in 
the majority of plants. Power transmission is looked 
upon as an evil that causes considerable trouble, little 
of which can be eliminated. I wish to take exception to 
this view and emphatically state that the majority of 
the troubles now encountered can be eliminated if the 
management will take an interest in this question. 

If the maintenance department is under the super- 
vision of an old-time rule-of-thumb millwright, or of a 
man who will make no improvements 
unless told to do so, how can officials 
expect to get results? 

Unless managing officials show the 
head of the maintenance department 
that they are taking an interest in 
this question, matters will continue 
to run in the same old way. They 
must be willing to educate their man 
and advise him as to the cost of oper- 
ating his department. This will lead 
to discarding an ancient landmark of 
accounting, the “maintenance ac- 
count” or “power, light and heat ac- 
count.” 

SUBDIVISION OF COSTS 


Unless costs are segregated and 
separate accounts are opened for such 
items as new installations of belting, 
belt maintenance and repair, lubrica- 
tion, and repairs to transmission 
lines, how is it possible to check them 
when the cost sheets are made up at 
the end of the cost period and the 
maintenance items are in the past? 
Everyone who is asked has a different 
version as to the reason for the costs, 
or has forgotten the whole matter. If 


1M.S.A.E.—Vice-president, mechanical en- 
gineer, D. P. Brown & Co., Detroit. 
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A testing-motor outfit for checking the power re- 
quired for shafting and machines is described, and 
examples of wattmeter records are given. Charts are 
included that show the power required for removing 
stock in a machine-tool at various rates ‘and to show 
the power that should be transmitted by fabric and 
leather belts of various sizes at any speed. 

The paper also includes a number of hints in regard 
to inspection of belting and for dealing with specific 
conditions affecting the operation of belting. 


the old standby, “maintenance,” exists in a plant’s ac- 
counting system, every time a millwright forgets what 
he has done for a couple of hours during the day he 
puts it down to maintenance, and the foreman signs 
the time slip. How can leaks be stopped under such 
conditions? I am sorry to say that they exist in the 
majority of shops today. 

Another point being neglected is the inventory value 
of power-transmission equipment such as belting. 
Rarely can an accurate cost be obtained, or even an 
estimate. The footage and cost of all belting should 





Fic. 1—TESTING-MOTOR CONNECTED TO TURRET-LATHE 
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be included in an inventory of every plant, and the cost 
of maintenance or replacement should be shown as a 
percentage of this cost. 

Virtually no attention is given to the question of 
friction loads. In walking through a plant one will 
see bent shafts, weaving hangers, untrue couplings and 
belts that have been applied with excessive tension. All 
of these conditions cause loss of power by excessive 
friction, and all of them can be eliminated by proper 
maintenance. The correction measures are to realign 
and straighten the shafting, test the couplings for 
alignment and truth, and replace belts that have re- 
quired excessive tension with heavier or wider belts or 
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increase their speed by the use of larger pulleys, main- 
taining the same ratios. 

A good way to test for power is to mount a 15 or 20- 
hp. motor upon the platform of a high-lift truck with 
a portable recording wattmeter, and make records of 
the current required to drive the motor, first without 
any load, and then while driving the lineshaft with 
all belts to the machines thrown off. From the data 
on the diagrams obtained, the friction load per bear- 
ing upon the line can be determined. This informa- 
tion will be good for future use in checking up similar 
lines of shafting. By making tests such as this, in- 
stances have been found in which more than one-half 
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WATTMETER DIAGRAMS FROM MOTOR DRIVING VARIOUS MACHINES 


Fig. 2—Punch-Press. Each Group of Peaks Represents One 


Changing Strips. The Long Space Represents the 
Fig. 3—Cam-Grinding Machine. 
Trying To Remove Too Much 


Each Irregular Group of Peaks 
Material at One Cut. 


Strip of Stock Spaces 
Time Consumed in Moving a 


Between Groups Show Time Required for 


Truck Load of Material 


Represents Grinding One Cam. Extra-High Peaks Were Caused by 


The Friction Load of the Machine Is Shown at A, and from A to a Correspond- 


ing Point at the Top of the Chart Represents One Complete Camshaft 


Fig. 4—Turret-Lathe. 


C Represents the Indexing Load; at D, Finish-Turning, Facing 


Fig. 5—Gear-Hobbing Machine. At A Is Seen the, Diminishing 


Load as 


A Shows the Friction Load with the Machine Idle; at B, Rough-Turning, Facing and Boring Are Being Done; 


and Boring are Being Done; and a %-in. Hole Is Being Reamed at ZF 


the Cut Is Finished. From This Diagram It Was Found 


That the Belt for Driving the Machine Could Be Reduced in Width from 5 to 1% or 2 In 
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of the rated power of the motor was required to drive 
the unloaded shafting before corrections were made, 
and only 12 per cent afterward. 

After the friction loads of the shafting have been 
determined, the recording wattmeter can be used to 
determine the load when all machines are operating at 
their maximum capacity. From this it can be seen 
whether there is a power loss due to oversize motor 
and low power-factor. 

Fig. 1 shows the portable equipment being used to 
drive a Fay automatic turret-lathe. In this instance 
the belt from the motor mounted on the machine has 
been removed, and the belt from the portable motor is 
run over the motor and tightener pulleys, which act as 
guide pulleys. Wattmeter diagrams from a motor driv- 
ing various machine-tools are shown in Figs. 2 to 5, 
with observations noted. The gear-hobber from which 
Fig. 5 was obtained was fitted with a 5-in. belt. This 
graph showed that a 1'4-in. belt would be wide enough 
for this work; later machines were fitted with 2-in. belts. 


SIZES OF PULLEYS AND BELTING 


The durability of a fabric or a rubber belt depends 
largely upon the size of pulley on which it is used. 
When a heavy-weight fabric belt is used upon a pulley 
of too small diameter, the outer layer of the belt has a 
tendency to separate from the other plies. The following 
are the smallest pulley-sizes on which the various thick- 
nesses of either fabric or rubber belt can be used: 
Three-ply, 3 in.; four-ply, 4 in.; five-ply, 8 in.; six-ply, 
12 in. 

In many cases, belts are insufficient for the load they 
are called upon to pull, and it is impossible to increase 
their width because of the construction of the machine. 
Such a condition can be remedied by increasing the 
pulley diameters, maintaining the same ratio of driving 
pulley to driven pulley, or by increasing the weight of 
the belt. Care must be taken to ascertain that the small 
pulley is of sufficient size for the belt determined upon. 
Another method of overcoming the difficulty is by the 
use of a compound belt; that is, by using a second belt 
placed over the original belt. When this method is 
used, the outer belt is put on at a higher tension than 
the inner one, so that the latter will sag and obtain a 
greater arc of contact. 

To estimate the power required by a machine-tool, 
the chart designated as Fig. 6 will be convenient to 
use. The amount of metal removed with a given cut 
and speed can be found by a scale made by R. Poliakoff. 
The horsepower to be transmitted by fabric belting can 
be determined from Fig. 7, and that for leather belting 
from Fig. 8. 


INSPECTION AND INSTALLATION OF BELTING 


The statement often is made: “We buy our belting 
by specification,” when the only method of inspection is 
to check the footage. Of what use is a specification in 
such acase? All belting should be checked upon receipt 
to see that it conforms to the requirements. 

Leather belting should be inspected for straightness, 
uniform thickness (1/64-in. tolerance), wrinkles, pip- 
ing, cracking, shimming, grub holes and soft spots. 
Fabric and rubber belts should be inspected for 
straightness, uniform thickness (1/64-in. tolerance) 
and hard spots. This inspection should be under the 
supervision of a man who is familiar with belt con- 
struction and use. 

Almost the only persons who are giving any adequate 
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FIG. 6—HORSEPOWER REQUIRED BY MACHINE-TOOLS 


attention to the correct tension at which belts should 
be applied are those who have been associated with the 
late Dr. Fred W. Taylor or Carl G. Barth. A special 
slide-rule for solving belting problems is made by Mr. 
Barth. Many still are using the old rule of thumb that 
a belt will stretch 14% in. per foot of length. Taylor’s 
formula, giving 190 lb. per sq. in. of section as the 
tension at which belts should be applied, is a good one 
and should be followed more extensively; but this, I 
fear, will not be done until management takes a greater 
interest in the belting problem than it is showing at 
present. A belt clamp with scales to measure the ten- 
sion is available. 


Loss OF PRODUCTION DUE TO BELT TROUBLE 


Rarely is an account kept of the loss of time due to 
troubles with belts on machines. This should be done 
in every plant to enable the management to determine 
if the size and type of belt used are correct for the work 
the belt has to perform. It was found in one plant that 
a certain machine was stopped almost every day because 
of belt trouble, and new belts were constantly being or- 
dered for it. When this condition became known, after 
the installation of records, an investigation showed that 
the motor pulley was too small to give sufficient arc of 
contact. The belts were being burned and motor bear- 
ings were wearing out rapidly because of the excessive 
tension. Installation of lost-time records in one of the 
largest plants in Europe showed that 69 hr. per day 
were lost in one department because of belt troubles. 
Since the installation of these records this time has 
been reduced 75 per cent. 

In many instances heavier belts are needed between 
lineshafts and countershafts. The practice of roping 
belts upon the pulleys, with the resulting high tension, 
causes excessive friction-loads on all of the bearings, 
and excessive wear to loose pulley and clutch bearings; 
this, in turn, results in high maintenance-costs. If a 
belting of heavier weight is substituted, the conditions 
will be rectified. In one instance in which this was 
done the maintenance cost of the countershaft alone was 
reduced 50 per cent, with increased production from the 
machines. 

The inertia properties of a flywheel on a shaft driving 
an intermittent load, such as board drop-hammers, 
punching or drawing presses, shears and similar ma- 
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chines, is rarely given consideration. The wear on 
motor belts used in driving machinery of these classes 
is enormous, because of the slippage and loss of contact 
caused by the sudden application of the load when a 
machine is thrown upon the line. In a large forge-shop 
where I assisted in the design of the shafting equip- 
ment, 5000-Ib. flywheels were used as driven pulleys for 
the motor belts and have given excellent results. The 
original motor belts have lasted during the three years 
that the plant has been in operation. With the common 
use of pressed-steel pulleys, there is less flywheel effect 
than when cast-iron pulleys were used more extensively. 


RECOM MENDATIONS 


To summarize some of the requirements of testing 
and maintaining belting, I will make several definite 
recommendations. 

Provision should be made for a suitable storage and 
maintenance department for belting. Lacing-machines, 
belt cutters and repair equipment should be provided, 
and plans should be made to inspect all belting upon 
receipt. 

Supervision should be under a man who is familiar 
with shop conditions and tools, selected also for his 
ability to manage men without friction. 

Reports should be made on the condition of pulleys 
and machinery, including those that are out of line, 
and on oily or sloppy conditions and any other factors 
affecting the efficiency of operation. Belts having ex- 
cessive tension should be reported. 

Records should be made in connection with daily in- 
spection of test belts, including wattmeter readings 
under running and starting conditions. Records should 
also be made of the amount of metal being removed per 
minute by machines that are operated by test belts; 
also specifications of the materials and observations as 
to the condition and grinding of the tools. Time and 
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cost of maintenance should be recorded and also any 
changes in belt length. 

All forms used for records and reports should be 
standardized. Records should be kept of all belts and 
pulleys in service, including their speed. 

Any serious troubles found should be eliminated im- 
mediately. 

Foremen should report to the maintenance depart- 
ment any improper conditions existing in their own 
departments, such as belts rubbing on guards; shifter 
forks set too close or badly worn by belts; belts on cone 
pulleys that have a tendency to climb, and all belts 
tending to run off the pulley; splashing of oil or cut- 
ting compounds upon belts; conditions where guards 
are needed to prevent injury to operators in case of 
belt breakage; and any condition where belts need to 
be run so tight that a rope is necessary to put them 
on the pulleys. 

Splashing of cutting compound sometimes occurs 
where it discharges into the tank. This can be pre- 
vented by means of a long nipple carrying the dis- 
charge down near the bottom of the tank, well below 
the level of the compound. 

In closing, I wish to warn those who are interested 
in this subject that they will not be successful in the 
application of these methods unless care is taken to 
apply them under the direction of a capable man. The 
person selected must be an analyst and capable of study- 
ing the problem from other than the power-transmis- 
sion viewpoint. Many variables enter into an investiga- 
tion of this kind; should one or two be omitted, a false 
result will be obtained. 

Do not expect to revolutionize a plant within a month 
by the methods suggested. Neglect may have caused 
conditions to grow to an extent such that some time 
will be required for their correction; but in the end 
their correction will be a great economy. 
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| Progress in Honing-Machines and the 
Honing Process 


—— 


Propuction Mretinc PAPER 


By C. G. WitiiaMs’ 





Illustrated with Puorocrarus 





YLINDER finishing by rough and finish-boring 

with wide tools, which was thought good enough 
during the first dozen years of the automobile-pro- 
duction period, was supplanted by reaming and grind- 
ing. Later, cast-iron and copper laps were used, but 
all these methods were slow and did not produce the 
fine finish for which a demand developed. 

Experiments were begun about 1920 with the 
process known as honing. Five years later the com- 
pany with which the author is connected converted 
one of its drilling-machines into a single-spindle hon- 
ing-machine. 


of 50 to 60 cycles per min. are confidently stated to 


‘be best. 


One great problem has been to obtain stones of the 
correct grit and composition for the work to be done. 
Making of the stones is a new process, and uniformity 
is not yet assured, but conditions have improved 
within recent months. Considerable experimenting 
remains to be done along this line. 

Honing is declared to be a metal-removing as wel] 
as a finishing process, and the latest experiments in- 
dicate that honing rough-cast surfaces may become 


sions. The first honing-head was 
introduced in 1923. 

Not until three years ago, how- 
ever, did honing begin to be re- 
garded as a real production-method 
possibility. Since then, very rapid 
progress has been made and nu- 
merous improved machines, hon- 
ing-heads and honing-stones have 
been produced. The machines de- 
scribed by the author are driven by 
electric motors and the spindles 
are now reciprocated hydraulically 
by means of an oil-pump and a re- 
ciprocating valve-control. 

Although honing is a phase of 
grinding, it has important supe- 
riorities, which are described by 
the author. Wide variation exists 
among different users of honing- 
machines in the matter of rotary 
and reciprocating speeds, but a 
peripheral speed of 200 to 250 ft. 
per min, and a reciprocating speed 


LD processes must give way to 
(_):<« processes in the general 

progressive development of in- 
dustry. The supplanting is gradual, 
in most cases, as it has been in the 
development of the machinery used 
for the production of the automobile 
as a whole. One of the most impor- 
tant processes in this field is the fin- 
ishing of the cylinders. 

At first, rough and finished boring 
with a wide tool and with % to %-in. 
feed was thought good enough for 
cylinder finishing. This view lasted 
for nearly or quite half of the past 
automobile-production period. This 
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Fic. 
REMODELED FROM A BARNES No. 
211 DRILLING-MACHINE 


1—EARLY HONING-MACHINE 


Fitted with Four-Spindle Aluminum 
Head for Honing Engine Blocks 


561 


a successful operation. 


Tests made during the last 
few months show that steel, in 
all degrees of hardness from cold. 
rolled to glass-hard tool-steel, can 
be honed successfully as a commer. 
cial operation. 

Many new applications of the 
process are developing from week 
to week, and it is being used on a 
wide variety of work, from finish- 
ing steel bushings 1 in. in size to 
cast-iron cylinders 15 in. in diam- 
eter by 3% ft. in length. Time- 
saving is one of the greatest com- 
mercial advantages of the process, 
and several examples of its speed 
as compared with internal grinding 
are given. 

In conclusion the author points 
out that, for realization of the 
most successful development of the 
honing process, cooperation of the 
makers of the machines, the hon- 


ing-heads and the stones is neces- 
sary. 


process was superseded by reaming of 
the cylinder and by grinding of the 
piston; but, while these methods pro- 
duced a much better finish than had 
been customary, it was but a year or 
two before engineers were looking for 
methods that would be both faster 
and more likely to produce a finer fin- 
ish on the internal surface of the 
cylinder. Attempts were made to use 
a wood-packed reamer, then a block 
of wood covered with emery cloth, 


‘and later cast-iron and copper laps; 


but all of these methods were slow and 
would not produce a surface much 
better than that obtained by the use 
of the reamer alone. 

During this period attempts were 
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also made to grind the cylinders, but they were not a 
success. It was not until 1924 or 1925 that the grinding 
process was perfected, although large sums of money 
were spent in experimenting. Nearly all of the machines 
put out for this purpose were, at first, only adaptions of 
machines already on the market, and when special 
internal-grinding machines were made for this work it 
was easier to show good results. 

So far as I know, the first improved process of lap- 
ping was tried in a crude way in the Dodge Bros. plant 
by one of the company’s engineers. The tool was mere- 
ly two blocks of carborundum inserted in holders, which 
in turn were carried in a vertical bar that was rotated 
inside the cylinders. At first, centrifugal force was 
relied upon to hold the stones against the metal; later, 
springs were placed behind the stones. At this stage of 
development the tool was known as a lap, and a patent 
was granted on the process but not on the tool. This 
method was not a success and never reached the pro- 
duction stage. 

In or about 1920, the Cadillac Motor Car Co. began 
to experiment with a process that is now known as hon- 
ing, using a much more finished tool which it called a 
hone, a name that has been generally applied to the tool 
since that time. Experiments with this process were 
carried on until about 1925, when certain engineers of 
the Cadillac company approached the Barnes Drill Co. 
with the suggestion that it remodel its No. 210 drill 
for use as a single-spindle honing-machine. According- 
ly, this drill was remodeled into the No. 211 cam-oper- 
ated single-spindle honing-machine shown in Fig. 1. 
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Even at this late date there seemed to be a conception 
that honing was an off-shoot from drilling, and about 
this time the Moline Tool Co. brought out an adapta- 
tion of its Hole Hog drilling-machine as a multiple- 
spindle honing-machine, which is shown in Fig. 2. The 
Foote-Burt Co. also brought out a single-spindle honing- 
machine as an adaptation of one of its drilling-ma- 
chines. 

In 1923 the Hutto Engineering Co. 
first modern honing-head, which, however, it called a 
grinder, as it does still. The process in which this was 
used was at first advertised as a possible reclaiming or 
reconditioning operation for automobile cylinders; and 
the hones or grinders, although somewhat crude as com- 
pared with the company’s latest honing head illustrated 
in Fig. 3, were regarded as adaptable only for that work. 
Although the Hutto company has built one type of 
single-spindle and a multiple-spindle honing-machine, it 
has been and is expending most of its efforts in perfect- 
ing its New Process grinding-head. 


introduced the 


SPINDLE RECIPROCATED HYDRAULICALLY 


Honing did not begin to be regarded as a real manu- 
facturing possibility and adapted to production meth- 
ods until late in 1925 or early in 1926. Up to that time, 
hone-heads generally had been made up only as attach- 
ments to be used with electric or air-operated drills, or 
possibly to be rigged up by the purchaser in an old drill- 
press. Then the Barnes Drill Co. brought out its first 
single-spindle honing-machines as in Fig. 4, designed to 
be operated by an electric motor, with reciprocation by a 
valve-controlled Oilgear hydraulic pump. It is thought 
that this machine was the first honer having hydraulic 
feed for spindle reciprocation to be placed on the market 
as a tool for use in a straight production program in 
an automobile plant. This was followed soon by the 
company’s heavy-duty multiple-spindle cylinder-honing 
machine (see Fig. 5), built to hone simultaneously 
from four to eight cylinder-bores. 

Always, when developing a new process or a new 
machine designed to utilize a new process, there is of 
necessity much altering and trying before the machine 
will function satisfactorily. Thus, in the design of the 
Barnes honing-machine, the spindle is rotated by power 
from a direct-connected electric motor. Cam action was 
found to be not entirely satisfactory to reciprocate the 
spindle; hence hydraulic power from an oil-pump made 
by the Oil Gear Co. was selected as the motive power. 
This was a happy selection, although a novel one for 
this type of work; therefore everything had to be de- 
signed with a view to reciprocating the spindle and 
providing a positive control of both the electric-motor 
action and the hydraulic action, so that either could be 
used intermittently or both in conjunction, at the same 
time coupling them to the new honing process. 


How HONING DIFFERS FROM GRINDING 


Honing may properly be called a phase of grinding 
with a wide wheel. However, in external grinding with 
a wide wheel, when the work is longer than the width 
of the wheel, the wheel is fed to the work in the initial 
position; then, when the desired depth has been reached, 
the wheel is withdrawn, moved to another location and 
again fed to the work. In contrast with this, the hone, 
which is of expanding construction and, in the latest 
types (see Fig. 3), is under a powerful feed for expan- 
sion, is reciprocated or fed rapidly along the surface of 
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Fic. 3—HONING HEADS OF Two MAKES 


(Left) Hutto Model KKS Brake-Type Production Grinder. (Right) 
Hall Hone-Head with Manually Operated Micrometer Expanding 
Adjustment 


the work, and therefore the process takes on the nature 
of grinding with both a wide wheel and a narrow wheel; 
but, because of the length of the stones, the slight chat- 
ter-marks that are to be detected on all surfaces ground 
with the narrow wheel are eliminated, as is also the 
tendency of the wide wheel to be scored at various points 
by hard spots in the work. When a grinding-wheel is 
thus scored, it has to be trued up before it is removed 
to a new location, or the score marks will communicate 
themselves to the work when the next cut is taken. 

Another objection to the use of the narrow wheel in 
grinding, which is avoided in honing, is that, when a 
cylinder-block is bored, the boring tool has a tendency 
to dig to a slight extent into the soft spots that are 
found in almost all cylinders, and leave them hollow. 
These hollows may or may not be entirely removed by 
the reamer, but the fact has been impressed upon us 
that reaming also leaves low spots in the cylinder-walls 
and may also result in a cylinder that is tapered from a 
fraction of a thousandth up to several thousandths of 
an inch in the length of the bore. 

Where soft spots exist, the narrow grinding-wheel 
(and the cup wheel is to be classed as a narrow wheel) 
also digs in slightly, so that depressions appear after 
even very careful grinding. At first these were thoughi 
to be the effect of chattering, but it was shown that 
chattering exists apart from the low spots, because the 
chatter marks appeared in the low spots, although to a 
less extent than over the hard spots, thus indicating 
that soft spots existed and that the natural spring of 
the spindle allowed the wheel to enter the spots and 
remove metal from the surface. The long honing abra- 
sive-sticks, however, bridge over these low spots as the 
hone is simultaneously rotated and reciprocated, until 
the hard spots are cut down to the level of the hollows, 
after which the whole surface is reduced at the same 
rate, the hard spots being cut down to the depth to 
which the soft spots are cut. Thus the honing process 
leaves the cylinder-walls round and parallel, free from 


taper and smooth in proportion to the fineness of the 
abrasive used. 

For honing the cylinders of automobile engines, it is 
considered necessary that the final reaming operation 
shall leave the cylinder-wall in as nearly a perfect con- 
dition as possible, so that little time will have to be 
spent on the honing operation. If, in the final reaming, 
any bore is not perfectly true, if the walls are not 
parallel or are tapered or bell-mouthed, the inaccuracy 
can be corrected by honing, and any pockets also can 
be removed if they are not too deep. But honing will 
do little or nothing to correct misalignment, according 
to present practice, if the axis of one bore does not lie 
in the same plane as the axis of the other bores. Rather, 





lig. 4—HONING-MACHINE EQUIPPED WITH 
OILGEAR PUMP 
Barnes No.-249 Machine with Single Spindle 
Driven by an Electric Motor Built into the Top 
and Oil-Pump Below To Reciprocate the Hone- 
Head. Chain Drive for the Coolant Has Power 
Take-Off from the Main Shaft. The Table Is 
Air-Operated and Filtering Tanks Are Shown 
Around the Base 


the purpose of honing is to straighten inequalities of the 
bore and to give the smoothest finish that it is possible 
to produce under present production methods. 

Much difference of opinion has existed as to both the 
number of revolutions per minute at which to run the 
hones and the strokes per minute of reciprocating. At 
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first, some experimenters advo- 
cated 200 r.p.m. and two or three 
cycles per minute, one up and one 
down stroke comprising one cycle; 
while another experimenter would 
positively assert his belief that 10 
or 15 revolutions and 150 cycles 
per minute were the best. Vari- 
ous combinations of speeds have 
been tried, and it can now be 
stated confidently that the best 
speeds to employ for automobile- 
engine cylinders seem to be a peri- 
pheral speed of about 200 to 250 
ft. per min. and a reciprocating 
speed of 50 to 60 cycles per min. 

No practical conclusion regard- 
ing the best speeds can be drawn 
yet from the experience of users 
of honing-machines, as can be 
seen from Table 1. With a varia- 
tion in spindle speed from 124 to 
315 r.p.m. and in reciprocations 
from 11 to 160 cycles per minute, 
there is no uniformity of practice 


Fig. 5—MULTIPLE-CYLINDER 


ING-MACHINE 


This Barnes Model-214 Machine Has an 
Eight-Spindle Head and Built-In Elevat- 
ing Jig on a Table Provided with Pedal 
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Company | | Spindle | cating 
(No.) and | Motor, | Speed, Speed, 
Operation Hp. R.P.M. | Cycles 
(Letter) per Min.| 
1A | 20 150 | 40 
B | 20 | 150 50 
2A 5 315 70 
B 25 260 60 
3A 7% 200 50 
B 7% 200 50 
Cc 7% 200 60 
4 7% 184 38 
312 38 
5A 5 312 38 
230 30 
230 30 
B 193 24 
194 24 
156 20 
Cc 156 20 
156 20 
6 5 500 160 
7A 5 253 | 60 
B pid 
8A 20 250 60 
B ‘5 aS 
9 25 200 40 
10 alii 168 40 
11 7% 124 | 11 
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that points to any one speed, of 
either spindle revolutions or re- 
ciprocations, that can be regarded 
as useful in forming a standard, 
for personal opinion only seems to 
govern the use of hones at present. 

Great similarity exists among 
the hone-heads made by the vari- 
ous manufacturers. Six companies 
are now making hone-heads, and 
most of them employ the same 
principles of construction and ap- 
plication. The abrasive stones 
have, on the whole, been slowly 
reduced in size until, whereas 
formerly the approved size was 6 
in. long by %4 in. square, today’s 
practice is to employ stones 4 in. 
long, % in. wide and % in. thick. 
This size gives better results than 
either longer or shorter stones 
excepting on work more than 4 in. 
in diameter and requiring a stroke 
of 12 in. or more, on which longer 
stones are employed. 
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TABLE 1—RECORD OF HONING OPERATIONS BY 11 COMPANIES 


been to 


One of the great problems en- 
countered has 
stones of the proper grit and com- 
position for the work 
The making of stones is a new 
process and we are not yet as- 
batches of 
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<i Stones, | Blocks 
Material Grade and Lubricant Time, per 
Diam- | Length, No. Quality Min. Set of 
eter, In. In. | Designation | Stones 
3% 84, 4 | Cast iron 80-DN Kerosene > 
(150-DL_) | 
25 la . 150-DM \} a: . , 
3% 846 4 Cast iron 180-N-2 | Fish oil | 34 800 
_ 180-G-6 a | 
314 9% 8 |Castiron20%| 120-G-6 | oo | 25) 60 
3% 9k 8 | Cast iron | 120-G-6 Seal cil 40%| | 3% | 60 
334 9% 6 | Cast iron 173-LAP <erosene | 9 80 
444 9% 6 | Cast iron 174-LAP | Kerosene LL 80 
434 914 4 | Cast iron 174-LAP _| Kerosene 9 80 
aes ‘ Pee rae f 80-H-6 \ia.-: 914 
634 16 2 | Semi-steel  175-H-6 | al oil | 2% 1,000 
ss 1 || | s | 
4% 12% 6 >| Cast iron L-6-P | Kerosene | 3 150 
434 | 6 | | 
5% | | 
544 }| 121% 1 | Cast iron Ss Sage peer eee ee | 
5% < | 
6 } 
6% 151% Cast iron L-4-P | sce eeeeeee 
634 q k 
2% 4% 1 Hard steel K-120 | Kerosene = - 700 
3% 834 6 \ -— if G-5-N ee 5 240 
33%, 834 6 f Cast iron \ 120-H | wate ne 5 240 
2% 8 6 Grey cast iron| 120-L-6 | Kerosene ee. 200 
3% 8K Re eT TR see ie TOAD ay oe 5 200 
3% 813% 6 =| Special 80-G-4 Mineral 1 1,500 
| cast iron seal-oil | 2,000 
4 10% 4 | Semi-steel 80-G-4 Kerosene 3 | 75 
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stones, although nominally of the’same grit, composi- extent that will not warrant their use. Again, the 


tion, and degree of hardness, will give equal length of 
life, nor that two sets of stones in the same order will 
give the same service life. Conditions seem, however, 
to have changed somewhat for the better within the 
last few months and the stones seem to be more uniform. 
It is believed that it will be at least two years before 
we shall be enabled to classify the stones as can now 
be done with abrasive wheels. 

It seems probable that considerable experimenting 
must be done to find new bonding materials suitable 
for honing conditions, if success is to be assured. 
Stones of a grit and grade that give excellent results 
in a grinding-wheel cannot be used at all in honing. 
The honing movement seems to break them down to an 
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same grit and composition that make a free-cutting 
grinding-wheel will not assure a free-cutting honing- 
stone; it may load up with metal to such an extent that 
it is beyond consideration for use. 

Whereas, up to the first of this year, users and pros- 
pective users of honing-machines have looked upon hon- 
ing as only a final conditioning process, and required 
that the cylinder be finish-reamed to as fine a finish as 
possible, the trend seems to point to a gradual awaken- 
ing to the fact that it is suitable to use for removing 
metal on a large scale. In many instances inquiries 
have been made as to the feasibility of honing from the 
rough-reamed or the finish-bored operation, and one 
firm in Germany asked regarding the time required to 





Fic. 6—PHOTOMICROGRAPHS OF CAST IRON AND SEMI-STEEL FINISHED BY VARIOUS METHODS 


As Reproduced, the Magnification Is Approximately 22 Times. 


The Top and Middle Rows Show Samples of Finish of Cast Iron as 


Follows: (A) Finish-Reaméd, (B) Finish-Ground, (C) Fine-Filed, (D) Honed with No. 80-H Stones at 90 R.P.M. and 30 Cycles 


per Min. (EH) Honed with No. 120-M. 


Stones at 200 R.P.M. and 60 Cycles per Min. 


The Bottom Row Shows Samples of Finish of Semi-Steel as Follows: (Ff) Finish-Bored, (G@) Honed with No. 120-M Stones at 125 
R.P.M. and 32 Cycles per Min., (H) Honed with No. 120-M Stones at 160 R.P.M. and 60 Cycles per Min. 
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Fic. 7—BADLY SCORED SEMI-STEEL OIL-PUMP CYLINDER 
AFTER HONING 


This Was Too Long To Be Honed from One End and Had To Be 

Reversed in the Chuck and Honed from the Other End. From 

0.010 to 0.012 In. of Metal on a Side Was Removed, the Two 

Operations, Requiring 15 Min., Including Rerversing. 
Score Marks Are Barely Visible 


Original 


hone in one operation a six-cylinder block that had only 
been bored. One firm in this Country asked about the 
possibilities of honing the rough-cast surface. This 
operation is still in the experimental stage, for no stone 
has been found as yet that would give sufficient wearing 
qualities to offer any encouragement for such a job. 
However, the latest experiments with stones of new 
types have shown some improvement, and it is possible 
that the future may see honing from the rough cast 
surface developed as a successful operation. 


HARDENED CYLINDERS SUCCESSFULLY HONED 


It was felt as late as 18 months ago that the honing 
of steel cylinders, and especially heat-treated or hard- 
ened cylinders, could not be accomplished successfully, 
but the testing carried on during the last few months 
shows that steel in all of its degrees of hardness, from 
cold-rolled steel to glass-hard tool-steel, can be honed 
successfully as a commercial operation. Photomicro- 
graphs of cast iron and semi-steel as variously finished, 
including honing, are contrasted in Fig. 6. But it is 
only by experimenting to determine the grade and grit 
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of stones to be used, ‘as well as the correct spindle-speed 
in revolutions and number of reciprocating strokes per 
minute, that the successful honing of these cylinders can 
be accomplished. 

Tests made on cast-iron cylinders 15 in. in diameter 
by 314 ft. long, 14% in. in diameter by 14 in. long, and 
14 in. in diameter by 22 in. long, showed the removal 
of 0.009 in. of metal from the rough bore to the smooth 
surface (see Figs. 7 and 8). All inequalities of di- 
ameter and taper were removed in 2! min., then a fur- 
ther removal of 0.008 in. of solid metal, after the 
surface had been cleaned up, was accomplished in 5 min. 
This was done with a No. 120-grit stone operated at 
126 r.p.m. and 40 cycles per min. A coarser stone, 
say 60 to 80-grit, would have greater metal-removing 
possibilities with but little difference in degree of fin- 
ish; also, a slight speeding up both of revolutions and 
strokes per minute would have helped to make a better 
showing in metal removed and would have given slight- 
ly better finish than the slower speeds. 

In all of these tests the hones were expanded against 
the walls of the cylinder to the extreme limit of the 
ability of the motor to drive the load. Had the machine 
been furnished with a large motor, so that the stones 
could have been crowded to the limit of their ability to 
stand up under the load, it is believed that the amount 
of metal removed could easily have been doubled. 

Success in grinding brass, bronze, and Monel metal 
has not been approached by honing to my knowledge. 
The few experiments conducted with these and other 
non-ferrous metals have shown that much experiment- 
ing and study must be done before it can be said that 
the problem has been solved. The present problem 
seems to be the determination of the proper grit and 
degree of hardness of the stones to use with spindle 
speeds that will not show a too rapid breaking down of 
the stone or a loading up with the-metal. Grinding 
practice does not throw light on any of the difficulties 
encountered. 

Some of the new developments have been the honing 
of Diesel-engine. cylinders, large gas-engine cylinders 
and air compressors, and the application of honing to 
railroad work in the reconditioning of locomotive appli- 
ances such as air-brake cylinders, air-compressor cyl- 
inders, power-reverse cylinders, air cylinders for fire- 
door operating mechanism and booster-engine cylinders. 
As time goes on, new uses are shown for the process, 
such as honing the bearing surfaces of crankshafts of 
some of the larger gas-operated stationary engines, pro- 





Fic. 8—LARGE CYLINDERS BEFORE AND AFTER THE HONING OPERATION 
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ducing a finish that cannot be surpassed; honing needle- 
valve cylinders for Diesel engines, locomotive side-rods 
and cast-iron main-rod floating bushings; and honing 
steel bushings 1 in. in size and larger if they are 
stacked in a jig. Each new use seems to necessitate 
further experiments to make it a success, as a hone that 
will give the best results in a hard close-grained cast 
iron will not give comparable results in a porous iron 
or in the so-called semi-steel. Honing the new types of 
cast iron, such as gunite, needs stones of still another 
type and grit. 

The great call in all of this work has been for finish 
and the saving of time over any other operation in use 
at present. Many present users have compelled the 
makers of honing-machines to almost beg that samples 
for honing be given out and that a report be made to the 
manufacturer of the machines after the honed parts 
have been returned and used. Generally this course has 
brought about the sale of a machine and, if production 
warrants, of several machines. One large user reports 
that the purchase of three honing-machines has released 
26 internal grinders for sale as second-hand. Another 
reports a production of 15 six-cylinder blocks per man- 
hour as against 1% blocks per man-hour when ground 
in an internal grinder; also that, with internal grinding, 
approximately 50 per cent of the blocks had to be re- 
paired in one or more bores, whereas with the hone the 
average is 160 blocks to the repair of a single bore. 

Ever since the first conception of honing, a coolant 


has been used on the stones and work. It is understood 
that some of the original experimenters used prepared 
coolants such as are used on machine-tools, only to find 
that the stones gummed up to such an extent as to be 
useless for the work. As it was impossible to clean the 
gum off the stones, they were a total loss, sometimes 
before half their effective life had been delivered. The 
next turn was to coal-oil or kerosene, which is the cool- 
ant most in use today. Some of the users of hones em- 
ploy up to 40 per cent of mineral seal-oil in the kerosene, 
but the majority use kerosene without admixture. Up 
to the present, only one user of honing-machines is 
using anything but an admixture or straight kerosene; 
in this case the report is that mineral seal-oil is used 
without any diluent. 

It cannot be said that the most efficient use of hones 
has been nearly attained as yet; progress is assured 
for several years at least. The successful adaptation 
of this process depends jointly upon the makers of the 
honing-machines, of the stones, and of the stone-carry- 
ing heads. No one branch of service can do all of the 
experimenting nor stand all of the expense. The user 
cannot be expected to purchase the machines and pay 
the expense of experimenting to ascertain if present 
development will warrant his using the process, per- 
haps only to discard the machine. All who are inter- 
ested must share the expense, pool their knowledge and 
do their share in the general experimenting that will 
prove the full worth of this new mechanical process. 


The American Agricultural Problem 


~ occasional exceptions, enterprises usually special- 
ized in some way, even the better managed farms in 
the grain, cotton and livestock regions, have not since 1920 
been able to earn enough to assure fair wages of manage- 
ment for the owner or whoever may supervise farming 
operations. They have not been able to pay labor wages 
high enough to compete with other occupations for farm 
help. They have not earned interest on the investment at 
going rates for capital placed elsewhere with equivalent 
risks, while profits sufficient to allow for reasonable 
increases in working capital have been beyond the field of 
hopes. Even in the case of farms which have been kept 
out of financial difficulties, too often the signs of loss are 
to be seen in deterioration of buildings and fences, and a 
generally run-down appearance. 

According to the United States Census, the value of the 
farm lands of the Country, including buildings, after rising 
from $35,000,000,000 to $66,000,000,000 from 1910 to 1920, 
fell to $49,000,000,000 in 1925, and there has been a further 
shrinkage since. It is true that other industries suffered 
an equally disastrous deflation following the boom of 1920, 
but manufacturing, mining and commerce, the railroads 
and public utilities enjoyed great prosperity during 1925, 
1926 and 1927, and the leading enterprises in these lines 
have seen their capital assets increase in value to levels 
not heretofore seen. Meantime, agriculture has struggled 
along through a slow, halting process of adjustment, and 
in important quarters doubts are entertained as to whether 
the price of farm lands has yet reached its low for this 
movement. 


FARMING COSTS VERSUS COMMODITY PRICES 


In January, 1928, according to the United States Bureau 
of Labor Statistics and the Department of Agriculture, 
wholesale prices of agricultural commodities were only 37 


per cent above the 1909-1914 level, while non-agricultural 
commodities were 51 per cent above it. The spread is prob- 
ably much greater between the prices of farm products and 
the retail prices which farmers must pay for what they 
buy than it is between the two classes of wholesale prices, 
but it is extremely difficult to get any accurate measure 
of it. Freight rates, a large item to farmers from the 
standpoint both of income and outgo, are about 50 per cent 
higher than before the war, and in 1927 farm wages were 
70 per cent higher. H. L. Russell, chairman of the Advisory 
Council of the Agricultural Committee of the American 
Bankers Association, recently stated that farm taxes are 
152 per cent higher than they were before the World War. 


GENERAL PROSPERITY RELATED TO AGRICULTURE 


It is probable that about one-fourth of the people of 
the United States actually get their livelihood from the 
land, while enough inhabitants of country villages and 
towns are to all intents and purposes directly dependent on 
agriculture to bring the total close to two-fifths of the 
American people to whom the future course of the farming 
industry is the all-important question. 

In this Country, where farming is so important in a 
comparative sense, commerce and industry cannot continue 
to prosper indefinitely unless our agriculture does likewise. 
Its future is the foremost problem from the standpoint of 
American farmers and from that of general business. 

From the peak of 1920 to the low thereafter, the United 
States Bureau of Labor Statistics index of farm .prices 
declined 53 per cent. Meantime, other prices declined only 
39 per cent. Related phenomena are farm wages, taxes, 
transportation and distribution costs, all of which are higher 
in relation to farm prices than they were in the decade 
preceding the World War.—E. M. Miller, National Bank of 
Commerce in New York. 








How the Ford Company Gets Low 
Production Costs 








By Joun Youncer’ 





PropuctTion Meretinc Paper 





| iyeeeiggrsaness factors applying to mass production 
are dealt with in an endeavor to show how, by 
following certain laws of manufacturing manage- 
ment based on economic laws, the Ford Motor Co. 
has attained its very low production costs. Some of 
these laws, which were put into concrete form as re- 
cently as 1926 by L. P. Alford, are quoted, and exam- 
ples of methods are given to show how they operate. 
Summarized briefly, the principles followed with 
obvious success are: 


(1) Concentration upon a single product 

(2) Keeping each article distinct 

(3) Extensive use of conveyor systems 

(4) Subdividing work so that each worker 
has only one or very few operations to 
perform 

(5) Providing the required quantity of mate- 
rial of the specified quality at the re- 
quired time and place 


(6) Assigning a definite amount of work to 
each man to be done in a given time 


VERY manufacturing problem has two sides. One 
K involves a study of methods or processes used; 
the other, a study of the economics of the under- 
taking. A simple example will demonstrate the value 
of studying the latter part of the problem. Assume 
that one wishes to drill a l-in. hole. As regards the 
final result, it matters little how the hole is drilled; but, 
to assure it being done at low cost, one must study the 
machine he is to use and its overhead factors; the rela- 
tive cost of tooling for the job and the type of tool or 
drill used; the handling of the work and the layout of 
the shop; and the labor employed and its relative cost. 
These are all economic factors, and only by a study of 
them can all companies hope to reduce their costs. 
Formerly the art of management was regarded as a 
talent born in a man. We still speak of a man as a 
“born” leader, and to a certain extent we are right. 
However, certain laws of management that follow eco- 
nomic laws have been laid down as an aid to leadership. 
An endeavor will be made in this paper to show how, 
by following these laws, the Ford Motor Co. has at- 
tained its very low costs. Obviously, not everything 
that contributes to this desirable result can be covered 
herein; only some of the high spots can be touched 
upon, but it is hoped that the paper may suggest to 
other companies economic methods by which they also 
can reduce their costs. 
1M.S.A.E.—President and editor, Automotive Abstracts; pro- 


fessor of industrial engineering, Ohio State University, Columbus, 
Ohio. 

2See Mechanical Engineering, April, 1927, p. 301; Transactions 
of ie American Society of Mechanical Engineers, vol. 48, 1926. 
D. 


(7) Wage payment on the straight day-rate 

(8) Acquirement of sources of raw materials 

(9) Reduction of inventories of materials in 
stock and in process 

(10) Foregoing the taking of intermediate 
profits on processes between raw mate- 
rials and finished product 

(11) Keeping materials and parts in rapid mo- 
tion to assure quick turnover 

(12) Using machine-tools that give the lowest 
production cost and require the least 
manual control ° 

(13) Employment of machines that perform 
several operations simultaneously with 
the same amount of labor as for one 
operation 


(14) Sending machines to the overhaul shops 
at standardized periods 
(15) Recognition that the obsolescence factor 


is more potent than depreciation of ma- 
chines by wear 


The laws of management were first put into concrete 
form by L. P. Alford in a paper’ presented before the 
American Society of Mechanical Engineers as recently 
as December, 1926. It is not known to what extent 
industrial companies know these laws and follow them 
consciously, but it is my impression that the Ford Mo- 
tor Co., and particularly Henry Ford, has long been 
aware of them, having originated some of the princi- 
ples, and has followed them with advantage. 

One law is stated thus: 

“Concentration upon the manufacture of a single or 
a few types and sizes of product tends to improve the 
quality and lower the production cost.” 

Evidence that the Ford company observes this law is 
that it makes only one model of car, in one factory; but 
Mr. Ford’s interpretation of the law goes much further. 
Let us consider the Ford plant. At first sight it is a 
bewildering maze of machine-tools seemingly unrelated 
to one another. Closer observation reveals that the 
plant consists of a multitude of small shops, each con- 
centrating upon one product. Pistons, for example, are 
made in their own department and nowhere else. Never 
does the drilling of a piston-pin hole stray into the 
drilling department for connecting-rods. Each article 
is kept distinct, even at the expense of some duplication 
of operations, and much resulting economy is effected. 

One of the interesting sights in the Fordson plant is 
the glass-making industry. This is located adjacent to 
a steel-making plant and a machine-tool shop, main- 
tains its separate identity, and is one of many indivi- 
dual shops that comprise the Ford plant. 
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One of the most spectacular of the Ford achievements 
is the conveyor systems. So wonder-working have the 
conveyors seemed, especially to foreign visitors, that 
the term “Fordize” is beginning to be applied to mate- 
rial conveying alone and the systems it typifies. These 
conveyors, however, are only a means to an end, the 
end being the reduction of costs; and they exemplify 
the working-out of the following law: 

“Subdividing work so that one or a few manual or 
mental operations can be assigned to a worker tends 
greatly to improve the quality and increase the quantity 
of output.” 

Following this law is the similar one: 

“Assigning to each worker one or a very few manual 
or mental operations which he is adapted to perform 
greatly improves the quality and increases the quantity 
of output.” 

Rarely does a man in the Ford organization perform 
more than one operation. This was not always the 
case; the timer in the old Model T, for example, used 
to be assembled by one man, who performed the many 
operations that went with the job, but today the pro- 
cedure would be different. The job would be put on a 
conveyor table or belt; each operator would make one 
or a few motions, adding his quota, until the timer 
was built up by a species of integration. 


CONVEYORS ARE PACE SETTERS 


I was much impressed at the Westinghouse plant at 
Mansfield, Ohio, where electric flatirons are made, by 
the care taken properly to place the flatiron base on the 
conveyor. The base for the electrical parts is placed 
precisely on the conveyor, in only one place. If it is 
placed otherwise, an extra operation in handling is nec- 
essary. This idea is followed also in the Ford indus- 
tries, and leads to a saving in handling and, ultimately, 
in cost. 

The conveyor also illustrates the working-out of an- 
other law: 

“The highest efficiency in the utilization of materials 
is obtained by providing the required quantity of the 
required quality and condition at the required time and 
place.” 

Note that little word “time,” reflect that all conveyors 
are not only handlers of materials but pace setters, and 
the tremendous potentialities of the conveyor will be 
realized. Incidentally, it is worth noting that the Ford 
transportation system of ships and trains is an exten- 
sion of the company’s conveyor systems. 

Consideration of the conveyor leads to consideration 
of the Ford system of wage payment. Once I was 
imbued with the idea of proving the Ford system wrong, 
but have since satisfied myself that the system is the 
only correct one for a mass-production plant. 

This is the law on the subject: 

“The average worker accomplishes most when as- 
signed a definite amount of work to be done in a given 
time.” 

Note the phrase “in a given time,” for in it lies the 
solution to the problem. The Ford company does not 
pay its men on the piece-work, premium, bonus, or any 
other system than the straight day-rate. The men must, 
however, positively accomplish the given task in a given 
time. The conveyor system, or direct handling, takes 
care of this. 

The piece-work basis offers a premium in extra wages 
for doing the work in less than standard time. It is 


not “in a given time” but “in less than a given time” 
that counts. The Ford organization does not want this, 
If a worker does his operation in less than a given time, 
he creates a vacuum behind him and a surplus in front 
of him. Both results are inimical to decreased costs 
of production. If a man has the incentive provided by 
the conveyor and the foreman, why should a compli- 
cated mechanism of time-study men and wage and cost 
departments be set up to give a further incentive, which 
is not only unnecessary but harmful? A needless sav- 
ing of time in fabrication is as serious as a needless 
excess of material. I believe these views need further 
serious consideration. 


No INTERMEDIATE PROFITS TAKEN 


Another Ford policy noted is that of constantly reach- 
ing back to the source of raw materials. This policy 
has an important bearing on cost reduction, as will be 
seen. Coupled with this policy is that of constantly 
trying to reduce inventories of material in stock and in 
process. The savings resulting from this later prac- 
tice are obvious. The former policy may seem diffi- 
cult to apply; yet, when the situation is analyzed, it 
will be found that the small foundry which puts in its 
own pattern shop is, in its small way, reaching out 
toward the Ford ideal. 

A most important policy that is also combined with 
the foregoing is that the Ford company takes no inter- 
mediate profits. Only when the finished unit is as- 
sembled into a Model-A car is a profit taken. This 
policy has far-reaching effects. Assume a plant, such 
as the Ford plant, starting with a unit value of 10 in 
raw material and that each step of fabrication adds a 
value of 5 units. After four steps of fabrication have 
been taken, we arrive at 30 units of value. Add to these 
a manufacturer’s profit of 10 per cent, and the factory 
cost to the sales department becomes 33 units. Suppose 
the conventional plant purchases its steel bars from a 
mill that buys its pig from blast furnaces, and that the 
furnaces in their turn purchase from the iron-ore com- 
pany. At each step let us suppose a 10-per cent profit 
is taken. We thus arrive at this pyramiding of costs: 


Fabri- 
Material, cation, 
Unit Unit Profit, Cumulative 
Value Value PerCent Unit Value 
First Step 10.00 plus 0 plus 10 equals 11.00 
Second Step 11.00 plus 5 plus 10 equals 17.60 
Third Step 17.60 plus 5 plus 10 equals 24.80 
Fourth Step 24.80 plus 5 plus 10 equals 32.80 
Fifth Step 82.80 plus 5 plus 10 equals 41.58 


Comparison of the former figure of 33 units with the 
final figure of 41.58, above, shows a saving of 8.58 units, 
or roughly 20 per cent, which is clearly of great poten- 
tial value in reducing costs. 

In the shops in our industry we take no profit when 
we move a job from the drill-press to the milling- 
machine or at any intermediate stage until the article 
is finished. This theory and policy are applied in the 
Ford organization, with resultant lower costs. 

As previously mentioned, the Ford company keeps its 
material inventories low. It also follows the policy of 
keeping the material in rapid motion, thereby getting a 
quick material turnover. In theory, material lying idle 
or at rest is regarded as just so much money not earn- 
ing anything, or as so much labor at a standstill. Ex- 
ecutives in many plants recognize this factor of loss, 
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but few pay as much attention to it as does the Ford 
company, which makes strenuous efforts to keep actual- 
ly in process the material that is nominally in process, 
so that virtually all the material inventory may be said 
to be always in transit. 

It is exceedingly difficult to calculate the turnover of 
Ford’s material as a whole. Possibly a true result 
could be obtained only by calculating the turnover of 
each department separately, which would be a monu- 
mental task. It is sufficient to make a rough approxi- 
mation. Based on the pace-setting mechanisms and the 
control of material, we may well take a figure of about 
50 turnovers per year. To substantiate this figure, we 
can take a specific example in which a record was made 
under observation. Iron ore was melted in the blast 
furnace and run into pig. The pig, still warm, was 
charged into the cupola, thence run through the foundry 
and, as a casting, moved into the machine-shop. Thence, 
through the various fabrication steps, it reached the 
assembly conveyor and took its final place in the com- 
pleted product. The elapsed time was 30 hr. 

A few years ago the company had a turnover of 15 
times each year. In other words, each year it took a 
profit 15 times on its raw material. Today, it can take 
a profit 50 times, or apply the saving toward a reduc- 
tion in factory costs. 

PRINCIPLES APPLIED TO MACHINE-TOOLS 


Some years ago there was much controversy as to the 
merits of specialized versus standardized machines. 
Henry Ford has but one answer to this problem. The 
machine that is least costly to operate, consideration 
being given to all phases of operation, is the one he 
uses. He does not.regard machine-tools merely as a 
means of fabricating his product; he looks upon them 
as a means of lowering costs and studies them constant- 
ly with this in view. No machine-tool of a different 
type or model is purchased unless it can be proved con- 
clusively that it lowers production cost. Fully auto- 
matic machines that require the minimum of labor con- 
trol are acquired, so far as possible. Mr. Ford holds 
that “hiring two men to do work that can be done by 
one is a crime against society.” If one machine can do 
several operations simultaneously in the same floor 
space that is occupied by several machines and with but 
one attendant, the purchase of the machine is indicated, 
because it saves in ultimate cost of the product. 

Ford machine-tools are not “babied” during their use. 
The factor of obsolescence is today more potent than 
that of depreciation by wear. Machines should become 
worn out simultaneously with their obsolescence. This 
policy also undoubtedly leads to lowered production 
costs. Incidentally, it is worth noting how the company 
utilizes standardized periods in determining when a 
machine is ready for the overhaul shops. A new ma- 
chine, when broken in, will perform its work in a stand- 
ard period with normal maintenance effort. As it 
wears, greater effort will be necessary to maintain ac- 
curacy of the work it does, and this care or effort will 
require more time. There is a natural tendency for the 
standard time to be overrun; but before this happens 
the machine is removed from the line to be overhauled. 





®See THE JOURNAL, October, 1927, p. 375. 


Few companies seem to recognize this correlation be- 
tween standard time and wear, and consequently the 
machine is kept in use beyond the economic point. At- 
tention to this detail undoubtedly will result in a saving 
in production costs. 

Finally, we come to the use the Ford company makes 
of the principle of simultation. This principle is worthy 
of observance, as it has effects in the direction of 
economy that are so far-reaching in mass production, I 
believe, as to have an important bearing on American 
prosperity. To E. P. Blanchard’ should go the credit 
for first elucidating this principle and giving it a name. 
He will pardon me, I am sure, if I interpolate a few 
notes regarding the application of this principle of 
“simultation,” or “integrated effort,” by the Ford or- 
ganization. 

The law of simultation may be expressed thus: 

“Performing two or more processes simultaneously 
and in harmony on one machine with the same amount 
of labor as for one operation leads to maximum 
economy.” 

To illustrate, consider, first, common procedure in 
many plants where it is thought ample to provide one 
fixture for a given operation. With only one fixture 
in use, the machine necessarily stands idle while the 
workman is loading and unloading it. With two fixtures, 
the man can be loading one while the machine is op- 
erating on the work in the other. Next, carry this 
process a step further, as the Ford company does, by 
providing specialized machines, one part of which is 
drilling, let us say, using one fixture, a second part is 
simultaneously reaming on a second fixture, while a 
third part of the machine may be tapping work in a 
third fixture. During these operations, a fourth fix- 
ture is in the hands of the operator, who unloads, cleans, 
and reloads it. To use an Irishism, it is a beautiful 
sequence of operations performed simultaneously. 

For the same expenditure on fixture design, for the 
same or a little greater machine expense, and for the 
same labor cost, it is possible to have a man and a ma- 
chine working 100 per cent of the working hours, with 
resulting economies that are surprising. The prin- 
ciple can be applied to machines as well as to men, and 
is embodied in such machine-tools as the Newton and 
the Ingersoll milling-machines and in the Bullard Mult- 
au-Matic. The Natco and similar drilling-machines are 
also examples. To carry the principle to its fullest ex- 
tent, every individual operation in a modern mass- 
production enterprise, whether it is handling, fabrica- 
tion or assembly, should be in process simultaneously 
and in coordination throughout the plant. 

In this paper I have touched only the high spots in 
the Ford methods. Many short-cuts and special meth- 
ods are used, and great vigilance is exercised in looking 
for newer and less costly methods. 

In effecting the economies mentioned, quality need 
not suffer. To quote again from Mr. Alford’s Laws 
of Management: 

“The quality of manufactured goods is a variable 
with an upward trend under conditions of competitive 
manufacture.” 

“Control of quality decreases costs of production and 
makes economic mass-production possible.” 
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ENTIONING the various attempts that have 
4 been made to secure continuous progressive 
changes of gear in the automobile, the author states 
that nothing of this sort is of value unless it is auto- 
matic. 

He has designed a transmission consisting of a 
wabble-plate which actuates six connecting-rods that 
operate as many roller clutches on the rear axle. 
Changes in speed result from varying the inclination 
of the wabble-plate, and this is controlled automat- 
ically through the combined effects of inertia and the 
reaction of resistance. 

This transmission has been applied to a number of 
ears of different weights, some of which have seen 
much service. The action of the various elements of 
the transmission is analyzed with the aid of draw- 
ings, diagrams and formulas, and the proportions that 
have been found most successful are stated. This 
transmission is combined with a gearless differential 
and a planetary reverse-gear. 

Some who took part in the discussion were handi- 
capped by not understanding clearly the action of 
the transmission. This probably was due, in part at 
least, to an error in the translation as it appeared in 
the preprint of the paper, which made it appear that 
the effect of inertia was to straighten the dise in the 


tion a constant study has been made of the prob- 

lem of continuously progressive changes in speed. 
There have also been searches, although more rarely, 
for the automatic changing of speeds. Up to now, not 
one of the many devices proposed has been able to dis- 
place the conventional method of speed changing by 
sliding-gears with direct drive at the highest speed. 

Continuously progressive speed-changing devices 
alone are of no commercial interest at present. Such 
mechanisms usually are inferior to the sliding-gear 
transmission. Among them are the belt on truncated 
cones or expanding pulleys, the friction disc and roller, 
dises that can be inclined on curved friction-surfaces, 
the braked differential, the hydraulic transmission by 
variable-discharge pumps, and the like. The braked 
differential, which is equivalent to a sliding clutch, is 
not a speed changer, as a matter of fact, because it 
never effects an increase in torque. Hydraulic trans- 
missions are heavy, subject to leakage, and do not have 
high efficiency, especially at high speed. 

In all cases of continuously progressive speed-change 
mechanism without automatic control, the operator 
must mark a certain number of positions of his lever. 
He thus has available a larger number of speed reduc- 
tions than with the ordinary transmission but does not 


He: the very beginning of automobile locomo- 





1 Engineer, Paris, France. 


transmission, rather than to make it assume a greater 
inclination. The error was corrected, and answers to 
remarks in the discussion have been given by M. de 
Lavaud in a written communication, as he was not 
present at the meeting. 

Criticism of the transmission was made on the 
grounds of increased complication and expense, in- 
creased unsprung weight, predicted short life for the 
one-way clutches, and rendering the engine unable to 
act as a brake. All these criticisms are answered by 
M. de Lavaud, who believes that the cost would not 
be greater in quantity manufacture than that of the 
conventional construction, that the additional un- 
sprung weight is unobjectionable, that the one-way 
clutches are so made that they have proved to be as 
durable as any other part of the car, and that using 
the engine as a brake is undesirable. 

Approval of several features in the transmission is 
expressed by the discussers, who believe that simplifi- 
cation of the control system is desirable and that auto- 
matic control cannot come as a result of gradual evo- 
lution. Saving in fuel consumption, in wear and tear 
of the car mechanism, and in maintenance expense are 
seen to be probable results of the adoption of an auto- 
matic transmission that would reduce the average 
number of engine revolutions per mile of car travel. 


commonly utilize them. Only automatic progression 
offers considerable practical and commercial interest. 
It eliminates all manipulation and at all times makes 
possible the transmission of power with the optimum 
ratio. 

It is true that certain cars have been built with a 
powerful and flexible engine and a high gear-reduction 
to operate almost entirely on direct drive, shifting from 
it rarely. Such a solution is not very economical, as 
the engine is commonly used only with the throttle well 
closed, under which condition the thermal efficiency is 
low. If it is driven a large part of the time at high 
speed, the great gear-reduction causes excessive speed 
of the engine, which is detrimental to its good opera- 
tion. Furthermore, if the design is such that accelera- 
tion in direct drive is acceptable on a level stretch, it is 
unsatisfactory on the least grade. Finally, with the 
same power and weight, the usual speeds of 50 to 60 km. 
(about 31 to 37 1/3 m.p.h.) are attained on a level 
stretch with an acceleration that is only one-third as 
rapid as with an automatic transmission, and on a 5- 
per cent grade with an acceleration only one-sixth to 
one-seventh as rapid. 

For these reasons, and for other reasons to be given 
later, it is unquestionable that, from commercial con- 
siderations, flexibility in direct drive can in no way 
compete wth automatic progression. 
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Obtaining strictly continuous automatic action is a 
difficult problem which, I believe, cannot be solved by 
any other principle than the one I have adopted. Other 
experimenters have sought to obtain the variation in 
reduction by using only inertia reactions with pure 
inertia elements. Every device in this class fails as a 
solution of the problem. 

The desired and essential automatic action is really 
double; it should make possible a variation in the re- 
duction when the wheel resistance alone varies and also 
when the engine torque is changed arbitrarily by open- 
ing the throttle. This double automatic action should 
be effective over the entire range of road resistance and 
and the entire scale of engine torque from closed to 
wide-open throttle. 

The automatic response to resistance may be obtained 
by controlling the reduction by the reaction of the 
opposing resistance. The automatic action in relation 
to the engine torque may be obtained by causing a suf- 
ficiently powerful inertia reaction at the same time. 
My method is to superimpose these two principles to 
secure continuous automatic action. 

In the actual transmission mechanism, the uniform 
rotary motion of the crankshaft must be changed to 
reciprocating motion of variable amplitude and then re- 
converted into continuous rotation of the driven shaft. 
The variation in reduction is obtained by automatically 
changing the amplitude of the reciprocating motion. 
The kinematic transformation of the motion of the 
crankshaft may be accomplished by eccentrics, links, or 
inclined discs. I have adopted the inclined disc as 
especially adaptable to automobiles, since it makes pos- 
sible perfect dynamic balance and the use of a sufficient 
and non-periodic inertia resultant. 


PRINCIPLES PROVED IN THOROUGH ROAD TESTS 


With these principles in mind, I conceived my trans- 
mission in May, 1921. A test model built in September 
of the same year functioned correctly, completely con- 
firming my theories. In April, 1922, the first car 
equipped with the transmission was run in Paris, and 
from that date to the present time constant road tests 
and improvements have been made. Not only has the 
transmission been adapted to cars of one type, some of 
which have been running more than four years, but it 
has been tested systematically on different makes and 
types of chassis, from the large car to the lightest. The 
aggregate distance run has mounted by hundreds of 
thousands of kilometers, affording the severest endur- 
ance and wear tests on the different parts, as, for ex- 
ample, during a tour of France under official observa- 
tion. At the same time, an extensive practical study of 
the production of the parts has been undertaken, to 
make available the qualities and advantages of my 
transmission at a moderate cost. 

Further, in the final choice of a solution I was not 
satisfied with theoretical certainties. I studied suc- 
cessively most of the possible solutions of the problem 
of automatic transmission. The most diversified ideas, 
based on various mechanical principles that were some- 
times very promising, were made up and tested. As a 
result of this rigorous selection, I have come to the firm 
conviction that, in the present state of the art, no other 
type of automatic transmission than the one I have 
adopted can give more satisfactory results on an auto- 
mobile or be better suited to all practical needs. 
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ESSENTIAL ELEMENTS OF THE TRANSMISSION 


The essential parts of the transmission are, in Fig. 1: 

A hub, a, driven from the engine by a rectangular 
end of the transmission shaft. It may take different 
inclinations in relation to the axis of the shaft, for 
it is connected with the shaft by two pivot-pins, b and 
¢, which can move in two slots, one along the axis of 
the shaft and the other inclined. As a result, every 
change in the angle of the hub causes a displacement of 
the pivot b along the axis of the shaft. 

A disc, d, co-axial with the hub, the center of which 
is at the pivot b, which is always concentric with the 
transmission shaft. Rotation of the disc is prevented 
by a connection, e, which is restricted to movement in a 
guide, f, in the casing, parallel to the transmission shaft. 
Radial and thrust roller and ball-bearings are placed be- 
tween the hub and the disc so that the hub can rotate 
freely inside the disc and can receive longitudinal 
thrust. 

Six connecting-rods, g, the spherical heads of which 
are spaced equally around the circumference of the disc. 

Six free-wheels or roller ratchets, h, mounted on the 
rear axle, their function being to convert the recipro- 
cating motion of the connecting-rods into continuous 
motion. The free wheels have clutching rollers which 
allow free motion in one direction and engage in the 
other, by means of inclined surfaces or cams on the ring 
that is given a rocking motion. 

Conical spring-washers, i, arranged in the trans- 
mission shaft in groups, with spacers that restrict the 
action of a group of washers after a certain amount of 
flattening. This arrangement is for the purpose of ob- 
taining, as in a broken-line curve, the desired and neces- 
sary relation between the total thrust on the washers 
and the displacement of the point of support of the 
wabble-disc. One group, i, of the spring washers can 
be adjusted by hand, through the group of spring 
washers, j, to change this relation. 

A gearless differential, k (Fig. 2), with ratchet 
rollers. This allows differential action between the 
driving wheels when running forward or backward, by 
automatically disconnecting the outside wheel during a 
turn. 

A planetary reverse-gear, l, which is engaged by hand. 


KINEMATIC OPERATION 


The initial movement is a rotation, w, of the hub 
about the axis of the transmission shaft, to which it is 
inclined at the angle 6. Such rotation can be split up 
into rotation w sin 6 about the projection of the axis of 
the shaft on the central plane of the disc, and a simul- 
taneous rotation w cos 6 about the axis of the hub. 

The disc, because of its mounting, participates only 
in the constant rotation w sin 6 about the projection of 
the drive-shaft axis in its plane. This projection traces 
a cone about the transmission-shaft axis and also ro- 
tates at a uniform speed in the plane of the disc. Thus 
the disc has the same continuous motion and rolls with- 
out sliding on a cone having the center of the cone as its 
apex. The line of contact is the projection of the trans- 
mission-shaft axis on the central plane of the disc, and 
the rotation at any instant is a w sin 6. At each instant 
the heads of the various connecting-rods have a, motion 
as of turning about this line of contact, and the one 
that is farthest from the line moves most rapidly. 
Because of the rotation of the line of contact, the 
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FIG. 1—LONGITUDINAL ARRANGEMENT OF DE LAVAUD AUTOMATIC TRANSMISSION, PARTLY IN SECTION 


The Long Transmission-Shaft Is Driven by the Engine from the 
Left End and Rotates the Inclined Inertia-Hub in the Large 
Section of the Casing. Mounted on This Hub Is a Non-Rotating 
Disc or Ring Supported on Roller-Bearings and Carrying in 
Circumferential Sockets the Spherical Heads of Six Connecting- 
Rods. These Rods Are Connected at Their Big Ends to Six 
Roller-Clutches or Free Wheels, Which Are Mounted Side by 
Side on a Sleeve That Houses and Drives the Live Rear-Axles 


heads of the connecting-rods thus have an oscillating 
motion, the amplitude and the maximum speed of which 
are proportional to the inclination of the disc. This 
maximum speed is reached successively by the heads of 
all the connecting-rods when the heads are at the great- 
est distance from the generatrix of the cone of revolu- 
tion, which is the projection of the transmission-shaft 
axis on the plane of the disc. 

This greatest distance is equal to the radius, k, of 
the circle on which are located the heads of the connect- 
ing-rods on the disc, so their maximum speed is w k 
sin 6. This maximum speed determines the driven speed 
of the axle, which is thus proportional to the inclination 
of the disc. 

The function of the free wheels is to transmit all the 
impulses to the drive wheels in one direction. The elas- 
ticity of the free wheels has the further effect of slightly 
reducing the speed transmitted, as if the kinematic 
curves for the connecting-rod speeds were flattened. 
The impulses are thus prolonged enough to give con- 
tinuous driving of the axle. 

Each of the six equally spaced impulses in one revolu- 








Fic. 2—REAR-AXLE CONSTRUCTION, 
Six Roller-Clutches or Free Wheels, h, Are Keyed on a Sleeve 
Surrounding One of the Live Axles. These Roller-Clutches Trans- 
form into Rotary Motion the Variable Reciprocating Impulses 
Delivered by the Connecting-Rods (Not Shown) from the Inertia 


of the Car. Inclinatior of the Hub and Dise Varies with Vari- 
ations in the Engine Torque and Road Resistance, Which Auto- 
matically Varies the Throw of the Connecting-Rods and Con- 
sequently the Rate of Rotation of the Roller Clutches, thus 
Changing the Car Speed. A Series of Compensating Spring- 
Washers, Shown in the Sectioned Portion of the Transmission 
Shaft, Cushions the Reaction and Causes the Impulses to the 
Roller Clutches To Overlap and Give a Smooth Continuous Drive 


tion acts without shock, accelerating to its maximum, 
then decelerating until the following impulse begins. 
This method of driving by equally timed impulses is 
very smooth. The evenness of the drive is the same no 
matter what the inclination of the disc may be. If this 
is great, the theoretical speed-curves of the connecting- 
rods are rather steep, but the kinetic energy of the 
masses in motion, including the vehicle, makes the mo- 
tion perfectly uniform. At low speed, when the inclina- 
tion of the dise decreases, the kinetic energy is less, but 
the theoretical speed-curves are more flat in compensa- 
tion. The driving impulses are here transmitted by the 
connecting-rods in compression. 

At the instant of an impulse the lever arm of the 
head of the connecting-rod, being normal to the plane of 
the transmission shaft and its projection on the disc, is 
also perpendicular to the axis of the shaft. At this 
instant, the center of the head of the connecting-rod is 
thus in the middle of its displacement in a plane normal 
te the transmission-shaft axis at the center of the disc. 
Each connecting-rod produces a double effect as it de- 
livers its motive impulse: First, it tends to lay the 
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SHOWN ON A HORIZONTAL PLANE 


Hub. The Sleeve Drives a Gearless Differential, k, Consisting of 
a Pair of Roller-Clutch Rings That Allow the Faster Wheel, 
on Making a Turn, To Overrun the Inside Wheel, Which Then 
Drives. A Planetary Reverse-Gear, l, Is Engaged by Hand 
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disc and the hub down laterally on the shaft, this ten- 
dency being resisted by the rigidity of the shaft and 
its rectangular section in the hub. Second, it exerts a 
thrust on the disc, acting as though applied to the cen- 
ter of the disc. Thus the effect is the same as though 
the reaction of each connecting-rod were applied at the 
center of the disc, pushing directly on 
the compensating rings through the 
bearings and the hub. 

It is certain that each maximum im- 
pulse is greater as the duration of the 
impulse is shorter, so the effect of elas- 
ticity in prolonging the impulses is 
greater in proportion as the forces are 
greater. The maximum force trans- 
mitted by the connecting-rods is lim- 
ited thus automatically. The compen- 
sating washers are subjected, in reality, 
only to the average value of the six 
successive impulses during one revo- 
lution, this average force correspond- 
ing to the resistances at the axle. This 
conclusion follows directly from the periodicity of the 
phenomena during each revolution of the transmission 
shaft. 


DYNAMIC OPERATION 


The connecting-rods and the free wheels reciprocate 


at regularly succeeding intervals. The inertia forces 
set up are combined to give a constant inertia couple 
tending always to increase the angle between the disc 
and a plane at right angles to the shaft. The gyroscopic 
couple resulting from the rotation of the disc and the 
hub does the same. It is evident that both of these 
couples are proportional to the inclination of the disc, 
for, if this inclination is made zero, the hub no longer 
has a rotational motion and no inertia forces exist. In 
short, the disc, under the influence of inertia, tends to 
become more inclined on the shaft, being induced by 
a couple, C,, Fig. 3, that is proportional to the square 
of the engine speed and the sine of the angle of the disc. 
This couple is transmitted directly to the compensating 
washers, the compression force of which is reduced by a 
certain amount, F’,. To calculate F’,, we must know that 
the center of rotation of the disc, as it changes its in- 
clination, is at the point of intersection, J, of perpen- 
diculars to the slots erected at the centers b and c of 
the hub guide-bearings. 

The point J describes an arc C, which has for its 
center the point of intersection, O, of the center lines of 
the two slots, one of which is inclined at the angle 9. 

If 1 has a constant length b-c, the radius of this circle 
is 1/sin ». If, under these conditions, z is the length 
b-I, it is evident that, disregarding friction, the releas- 
ing force, F,, transmitted to the washers is such that 
F.z=C,. The length of z varies a little, diminishing 
slightly as the disc straightens. In a first analysis, one 
can neglect these variations and write 


F, = Ke’ sin 6 (1) 


Thus it is apparent that the magnitude of the forces 
of inertia utilized depends on the selection of the in- 
stantaneous center J. It is also necessary that this cen- 
ter be low enough so that the disc can straighten easily 
when the car starts on a hill. On the other hand, on the 
position of this center depends the travel of the point 
of support b, which should not be excessive. I have 
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OF DYNAMIC OPERATION 
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found that the best position of the point J is near the 
outside of the disc. 

Direct measurements on the test block have shown 
that, under these conditions, for a disc inclination of 
17 deg. the force F’, reached 600 kg. (1322.76 lb.) at 
2000 r.p.m. Its magnitude shows its importance in the 

correct functioning of the transmission. 


& To analyze the mechanism of the 


double automatic action it is necessary 
to evaluate the reaction of the oppos- 
ing couple on the compensating wash- 
ers. Let F be the average compression 
force transmitted by the connecting- 
rods for a torque C,, at an angular 
velocity of wo. Neglecting the influence 
of elasticity, the maximum velocity of 
the connecting-rods, which determines 
the speed of the axle, is w,k sin 9, so 
that the power transmitted is F'w,k sin 
§. The engine power is C,w,. Equating 
the two expressions for power, gives 
F = C,/k sin 6. Taking inertia forces 
into account, the rings are compressed by a force 


H — Co k sin é — Kw*o sin 6 (2) 


The rate of compression of the spring washers can be 
determined as a function of 0, arbitrarily assuming the 
engine torque C, and speed w,. The automatic ad- 
justing action will be analyzed in the following para- 
graphs. 

If the engine torque remains constant and equal to 
Co, the reaction of the connecting-rods on the washers 
as the road resistance increases will overcome their 
pressure, and the washers will be further compressed 
so as to find a new equilibrium. In doing this, the 
center of support is moved and the angle of the disc is 
reduced. The reverse of this action occurs in the case 
of decreasing resistance. Thus, if the resistances are 
too great or too small for the engine torque, the angle 
of the disc is adjusted automatically. 

Now let us suppose that the engine torque is reduced 
to the value C. If inertia, the action of which is added 
to the thrust of the spring washers, did not enter, the 
compensating system would be too powerful and the 
transmission would be locked at its position of lowest 
reduction. Instead, the speed of the engine is reduced 
to the value of w, making the force the same as if the 
washers were less stiff. As, for one angle 6, the thrust 
of the washers is always the same, we must have 





Co os o wie | 
jane’ Kw,’ sin — Kw? sin 0 (3) 
from which 
Co—C 
n— vv = K k sin 24 (4) 


The amount of change in engine speed required to 
make a new adjustment is less the more the disc is in- 
clined and the greater the inertia that is used. With 
increasing resistances, § diminishes and the speed w is 
slightly reduced. On starting with the engine throt- 
tled, the reverse effect occurs; the speed of the engine 
increases progressively as the acceleration decreases. 

Experience has shown that it is not desirable to use 
too much inertia, as the transmission then shows a lack 
of sensitiveness, but the stabilizing effect of the inertia 
forces is very important. In fact, if the speed of the 
engine tends to decrease, when the resistance increases, 
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more than is required by the theoretical ratio, the cor- 
relative reduction of the inertia couple tends to 
straighten the disc. Less effort then is required of the 
engine and it picks up speed. This action is reversed 
with a decreasing resistance. 

To summarize, we see that the transmission operates 
as if there were an elastic system having two variables, 
the spring washers exerting, in addition to their thrust, 
the force-of-inertia function of the square of the speed. 
If the output of the engine falls off, its speed decreases 
slightly until the inertia force, decreasing at the-same 
time, effects compensation. Therefore, the same condi- 
tion is secured as with a flexible system of less power. 
The inertia forces also have an intense stabilizing action 
and automatically correct any error or inaccuracy in the 
calibration of the spring washers. It may also be said 
that such application of inertia forces has the same 
effect as if the action of the spring washers were sup- 
plemented by that of a powerful centrifugal governor. 


FREE-WHEEL ELEMENT 


The greatest difficulty in the application of the trans- 
mission is in securing one-way clutches having sufficient 
capacity for both power and speed. Continuous motion 
is communicated to an external ring which is fixed upon 
the axle and carries the oscillating disc and clutching 
rollers of the round roller-ratchet, as seen in Fig. 4. 
The essential characteristics of the roller clutches, there- 
fore, are: 


(1) Massive form of the U section of the driven ring 
to avoid excessive spreading from the pressure 
of the clutch rollers. Clutches so designed are 
not limited as to power because of deforma- 
tion. 

(2) Cams, or inclined surfaces, are developed on the 
oscillating disc between equally spaced radial 
teeth. The clutching rollers are between these 
cams and the inner surface of the driven ring. 
In this way the inertia of the rollers helps in 
both their engagement and disengagement in- 
stead of hindering. Because of this, the 
clutches are not limited as to speed. The face 
of the driven ring is curved slightly, which 
makes it silent and positive in action. 

(3) The oscillating dise and the driven ring are cen- 
tered upon each other by a ball-bearing, with- 
out dependence on the clutching rollers. This 
is necessary to make a roller clutch function 
properly. 

(4) The clutch rollers are held in place by a lateral 


retainer riveted to the teeth of the oscillating 
ring. 


Long experience has shown that all these conditions 
are indispensable to perfect operation of a roller clutch 
for converting reciprocating to rotary motion, if it is 
to be unlimited as to power and speed. 


THE DIFFERENTIAL 


The six roller-clutches are keyed to the sleeve that 
carries the differential, k, with the reverse gear l inter- 
posed, as shown in Fig. 2. The ring differential has 
Symmetrical longitudinal cams or inclined surfaces. In 
each cam are two rollers side by side, each in contact 
with the hub that drives one of the two axle-shafts. 

Each circle of rollers is in a cage, and the two cages 
are clutched together flexibly by balls pressed into 
conical seats by springs. 
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In turning, the wheel that turns faster is automati- 
cally disengaged from the interference. This disengage- 
ment is accomplished by forcing backward the spring- 
pressed balls that make the connection between the 
cages. This also prevents the rollers that are just lib- 
erated from passing onto the other interference cam. 
This flexible connection between the two cages provides 
for declutching the road wheel that turns faster on a 
curve, and at the same time prevents the rollers that are 
released from passing into the reverse slope of the 
cam. The symmetrical construction of the differential 
provides for equally good functioning in forward and 
reverse directions. 

This device overcomes all the faults of the ordinary 
differential, which makes the traction of the vehicle 
depend on the minimum adhesion of either of the driving 
wheels. The vehicle holds the road perfectly and is not 
influenced by the rear suspended weight. Starting is 
easy on any surface, stability is increased, and freedom 
from skidding is especially noticeable. The one-sided 
driving during a turn tends automatically to restore the 
direction of motion, because of the angle of the push, 
independently of the speed and the angle of turning. 





Fic. 4—ROLLER CLUTCH ON FREE-WHEEL ELEMENT 


To an External Ring, Splined on the Rear-Axle Sleeve, Continuous 
Rotary Motion Is Communicated by an Inner Oscillating-Dise and 
Clutching Rollers. This Disc, Which Is Driven by the Reciprocat- 
ing Connecting-Rod, Is of Heavy Construction and Has Cams or 
Inclined Surfaces between Equally Spaced Radial Teeth. Free 
Rollers between These Teeth Alternately Are Wedged between the 
Cam Faces of the Inner Ring and the Inner Face of the External 
Ring and Are Released by Inertia as the Connecting-Rod Re- 
ciprocates 
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The front wheels acquire stability that resists oscilla- 
tion, resulting in the suppression of wabble and shimmy. 


MECHANICAL EFFICIENCY 


Tests have been made on an old model of this trans- 
mission at the Arts et Metiers Laboratory in Paris. 
Between 6 and 40 hp., with a torque at the axle from 30 
to 120 kg-m. (217 to 868 lb-ft.) and an engine speed 
of 1000 to 2000 r.p.m., the mechanical efficiency is al- 
ways between 85 and 90 per cent, based on the power 
at the wheels. At high speed it varies little up to 2500 
r.p.m., beyond which speed it diminishes because of 
the magnitude of the inertia forces that resist the rota- 
tion of the disc. Improvements in support that I have 
made since then make me certain of obtaining an effi- 
ciency of about 90 per cent or more in ordinary opera- 
tion, provided the speed is not excessive. 


CHARACTERISTIC CURVES OF THE TRANSMISSION 


The rate of deflection of the spring washers is de- 
termined for a normal engine-torque C, and a normal 
engine-speed w,. So long as the engine develops this 
torque, the selected speed will be strictly maintained, 
regardless of the road resistance. As the two constants 
are arbitrary, we can make use of different methods of 
control and different adaptions, the principle ones of 
which I shall analyze. 

For a given vehicle, if we allow for the radius of 
the roller clutches and the diameter of the drive wheels, 
it is evident that the car speed is proportional to the 
engine speed and to the inclination of the disc, and is 
therefore in the form of v = dAwsiné. Eliminating 
sin 6, the general formula (4) can be written 

w* — ee ‘a 
1 }- x. Co = C (5) 
Vv 

This is the general equation of the characteristic 
curves of the transmission that makes it possible to 
determine, for each value of the engine torque, the rela- 
tion between the speed of the engine and that of the 
vehicle. Different values of C give a system of curves, 
all asymptotic to the straight line of true automatic 
action, » = wo obtained for C = Cp. 

For a smaller assumed value of the engine torque, 
the number of revolutions of the engine decreases with 
car speed for increasing resistances. If, on the con- 
trary, the engine torque should exceed that of true 
automatic action, and if the engine can supply this 
torque at a number of revolutions higher than normal, 
increasing engine-speeds would then correspond to in- 
creasing resistances, and the vehicle speed will be re- 
duced. 

Characteristic curves for the transmission have been 
drawn on the graphs in Fig. 5 and 6 for 10 and 14 hp. 
In the first case, the normal torque is 9 kg-m. (65 lb- 
ft.), and the normal speed is 2500 r.p.m. In the second 
case, these quantities are 15 kg-m. (108.5 lb-ft.) and 
2400 r.p.m. 


SOME REMARKS ON REGULATION 


To discuss this question it is necessary to know the 
torque range of the engine at full throttle as the speed 
varies. This torque generally increases, passes through 
a maximum, then decreases gradually as the engine 
speed increases. 


For a chart of characteristic transmission curves, it 
is sufficient to draw the locus of the points of full 
throttle and to determine whether the engine curve and 
the transmission curves agree as the two normal co- 
efficients are varied. 

First, it is evident that if the proposed normal torque 
is greater than the maximum engine-torque, the speed 
of the engine would remain always below that chosen as 
normal. In trying to place the locus of the full-throttle 
points on the transmission-characteristic charts, we ob- 
tain a curve of the same general form as one of the 
characteristic curves and asymptotic to the line of true 
automatic action. Varying the normal speed changes 
the working limit of the engine. This regulating process 
gives rather great fluctuations of engine speed for vari- 
ous road resistances, even at full throttle. It makes 
possible any engine speed, below the limiting speed, in 
proportion to the road resistance, a fact that may be 
important for special purposes. 

Now, let us suppose that the proposed normal torque 
is such that it can be developed by the engine at full 
throttle. Two distinct classes of regulation may then 
be obtained: 


(1) The normal speed is that at which the engine 
develops the normal torque. 

(2) The normal speed is lower than that at which the 
engine supplies the normal torque. 


Referring to (1), two practical cases are of interest 
and may be used readily. First, the normal torque is 
the maximum engine-torque, the normal speed being 
consequently that at which the engine delivers its maxi- 
mum torque. 

On the system of characteristic transmission curves, 
the locus of points for full throttle is a curve similar 
in shape to one in this system, is asymptotic to the 
straight line of true automatic action and approaches it 
very rapidly. This is evident, for the engine, at its 
maximum torque, gives the same torque as two speeds 
infinitely close together, which could occur only at in- 
finity on the asymptote of the transmission characteris- 
tic curves. 

True automatic action with constant engine-speed 
does. not exist, because, for decreasing resistances, the 
engine speed increases progressively and tends toward 
that of true automatic action. The speed of the engine 
is always below the normal speed, and the rising portion 
of the curve of the engine torque is utilized. This meth- 
od of regulation, therefore, gives a certain reserve and 
creates about the same impression on the operator as 
direct drive with a flexible and powerful engine. Also 
it utilizes the range of minimum fuel-consumption. 

Second, the normal torque is lower than the maximum 
torque and is available at a speed greater than the nor- 
mal speed of the engine, which is that of maximum 
torque. The normal range thus corresponds to a point 
on the descending part of the engine-torque curve, such 
as the point of maximum power. 

In this case it is impossible to place on the chart 
of transmission characteristics the locus of points for 
full admission, since in this system the torques that 
are greater than normal can correspond only to a speed 
greater than normal, and conversely. At full throttle, 
the engine will operate, therefore, in a single range of 
true automatic action, that is, at constant speed regard- 
less of the resistances, and no other point on its torque 
curve can be used. 
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Fig. 5—-CHARACTERISTIC CURVES OF THE TRANSMISSION FOR A 10-HP. CAR 


Solid-Line Curves Show the Characteristics of the Automatic Transmission with Vehicle Speed 

Plotted Against Engine Speed. Broken Lines Show the Curves of Equal Gradient or Equal 

Acceleration for a 1500-Kg. (3307.5-Lb.) Car. Dotted Lines Show the Curves of Equal Total- 

Gear-Reduction. The Whole of the Shaded Area Is Out of Reach of the Conventional Geared 
Transmission 


Coefficient of Speed Reduction 


In passing from closed 
throttle to wide-open throt- 
tle the engine will stabilize 
itself immediately in the 
range of true automatic 
action. This method of 
regulation makes _ possible 
the utilization of the engine 2500 
at its maximum power. It 
is not most economical, but 
it will give the greatest pos- 
sible car-speed. To be more 
accurate, the greatest car- 
speed corresponds to the 
maximum useful power, 
which is the maximum prod- 
uct of the power of the en- " 1000 
gine times the efficiency of 
the transmission. As this 
efficiency decreases when the 
speed of the engine in- 
creases, the corresponding 
range is reached before the 
engine power is at its maxi- 50. 601 10 80 90 
mum. In practice, it is not | Vehicle Speed, km.p-h. 
desirable to try to attain 0 10 20 30 40 50 6 
this result with a transmis- Vehicle Speed,m.p.h. 
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creasing the maximum speed 
of the vehicle, but rather in 
obtaining the more impor- 
tant economical average op- 
erating-speed. 

Referring to (2), where 
the speeds are not the same, 
this method of regulation is 
the only one that makes 
possible the utilization of the 
range of auto-acceleration 
of the engine represented 
on the chart of transmission 
characteristics by ascending 
curves located above the 
line of true automatic ac- 
tion. In fact, it is evident 
that, to calculate these 
curves for open throttle, it 
is necessary that the normal 
speed be lower than that 
corresponding to maximum 
torque and that the normal 
torque be lower than that 
corresponding to the se- 
lected normal speed. 

Under these conditions, 
the locus of the points of 
equal admission, on the 
chart of transmission char- 
acteristics, will be a curve 
located entirely above the 
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sion, as most of the present- Fic. 6—CHARACTERISTIC CURVES FOR EQUAL GRADIENTS AND ACCELERATION WITH A 14-Hp. 


day engines develop their CAR WEIGHING 3307.5 LB. 
maximum power at an un- The Curves Are Easy To Translate, as They Take the Place of 
desirably high speed The tions for Ordinary Geared Transmission. In the Lower Right 


the Lines That Give Gear Reduc- 
Corner Are the Curves for Down- 


gt Grades, with the Inertia Disc in Its Most Inclined Position. With a Maximum Torque of 101.25 
principal advantage of the 


transmission is not in in- Without Exceeding an Engine Speed of 


Lb-Ft. It Is Possible To Obtain a Speed of 52.23 M.P.H. on a Down-Grade of 4.2 Per Cent 
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line of true automatic action, to which it is asymptotic. 
At full throttle, the engine will increase its speed on 
the rising gradients beyond that adopted as the nor- 
mal; but this higher speed is always limited to the 
speed of normal torque. The corresponding limiting 
point is on the axis of revolutions and is reached theo- 
retically only for zero car-speed, that is, with the disc 
being straightened by an infinite resistance. The locus 
of the points of full throttle stops here on the axis of 
revolutions, for, as C approaches C,, the ascending- 
characteristic curves break up into two amymptotes, the 
line of true automatic action and the vertical-revolu- 
tions axis. 

Thus we see that it is easy to control the increase in 
speed of the engine by shortening the interval between 
the normal speed and the speed corresponding to normal 
torque. We can even approach infinitely close to true 
automatic action. This regulation makes possible the 
use of the engine at full throttle nearly at the point 
of maximum power. 

Other systems of regulation are possible and could 
be discussed. I have wished merely to show that, with 
one transmission, it is possible to meet the most widely 
different ideals and the most varied practical needs, 
always with the same assurance of good functioning 
and regularity of the engine. In short, because of its 
mixed semi-dynamic functioning, my transmission offers 
indisputable advantages in flexibility and control. 


CHARACTERISTIC CURVES ADAPTED TO A VEHICLE 


To obtain and discuss characteristic vehicle-propul- 
sion curves, it is necessary to have the characteristic 
equation for the propulsion of the vehicle as well as that 


















Distance Travelled, ft 
0 250- 500 750 1000 1250 1500 1750 2000 2250 72500 ;2625 
100 -— OS Sey Ol iG cs Se | = =TT 162 
i , <i 
-—_+—_+—++ + + + sae tT 60 
8 — [94.5 km.per br. ne ee 1 +t 
o-- . Cae -_ 40"55 
Q5 = ea ote {eS 2 ay tT - 4 
. | 45 
80F ow 
_ 145 
TOR | 
65- —A0 
60} 
£ } 135 
- S— = 
£ | a 
x iby 
= 50) = — 
3 0% y 30 3 
7 | 4} ty eS ee SS oe 
5 45} ; | st 2 5 
= 40) et TT i" <a 
> as | 3 
7 [verttt | +t -e. 
wo S | a 
30 | — ae ie x, a 
1 Sw | 
25 T 3 a5 
| | | 
20 p—t—} da tt 4 
| | 
iS =" Ry =o +10 
! 
0 Oe tS aan: 
5 + +——+ ‘a —}—_} — +  — = 
| I | | 
0 ah oe RE SS CR Re Sees SS ee a ee Ae Se ee 
0 100 200 300 400 500 600 700 ~©=._: 800 
Distance Travelled,m. 
Fic. 7—ACCELERATIONS OF 2646-LB. AND 3307.5-LB. CARS AT 


NORMAL ENGINE-SPEED 


At the Normal Speed of 2000 R.P.M. the Engine Develops 40 Hp. 
The Curves Are Graduated in Seconds of Elapsed Time 


Ss. A. E. JOURNATI 


Distance Traveled tt 


































802 500 1000 1500 2000 2500 3000 3500 Ya 
: = i 
at 40” | 
y Maxim Spe, Okan. ; 
&- | 7 : P - 
$100 
E ns Lom 
x 
<= E 
3 no 
= 4 : 
+ B 
<— + 
3 . 
2 ° 
a a 
| Vp) 
| | 
| 





BY 0 
0 i00 200 300 400 500. 600 700 800 900 1000 1100 
Distance Traveled,m. 
F1iG. 8—STARTING CURVES ON A 5-PER CENT GRADE FOR THE 
AUTOMATIC AND THE GEARED TRANSMISSION 


The Engine Speed Is 2500 R.P.M. and the Weight of the Vehicle 
Is 3307.5 Lb. The Curves Are Graduated in Seconds of Elapsed 
Time. This Comparison Is Significant as Showing That, When 
There Is the Least Grade, Direct Drive with the Geared Trans- 


mission Does Not Compare with the Automatic Transmission 


for the transmission. Let em be the efficiency of the 
transmission; Av the air resistance; i, the coefficient 
of rolling resistance; i the slope of the grade, with the 
minus sign when it is a descent; and W the total weight 
of the vehicle. Then for constant-speed operation we 
have 

emCw = Av’ + W (i+ io) v (6) 


Eliminating the engine torque, C, between this equa- 
tion and equation (5) gives the equation expressing the 
necessary relation between the speed of the engine and 
that of the vehicle on a certain gradient. The engine 
torque, as well as the throttle position, varies all along 
such a curve, and its value can be obtained by the point 
of intersection with a characteristic curve of equal 
torque of the transmission. 

The curves for equal gradients are traced in Figs. 5 
and 6 for a vehicle of 1500 kg. (3307.5 lb.) with either 
10 hp. or 14 hp. The curves are especially easy to in- 
terpret, because they take the place of the lines that give 
gear reductions for ordinary transmissions. These are 
also curves of equal acceleration, for a grade of 10 per 
cent is approximately equivalent to an acceleration of 
1 m. (3.281 ft.) per sec. per sec. on the level. 

These curves show: 

First, the great advantages of the multiplication of 
speeds, the shaded zones not being available to the two 
vehicles considered, when equipped with their geared 
transmissions. The slight increase in speed obtained 
by racing the engine with a gear transmission is at the 
expense of premature wear of the engine, vibration, and 
an increase in fuel consumption cf at least 20 per cent. 
These faults are accentuated with the least down-grade, 
whereas the automatic transmission allows ordinary 
down-grades to be negotiated, even with full throttle, 
without noticeably changing the speed of the engine. 

Thus, for the 10-hp. car at three-quarter engine 
power, the engine giving a torque of 7 kg-m. (50.63 lIb- 
ft.) on a down-grade of 3 per cent, the speed of the 
vehicle increases 23 km.p.h. (14.29 m.p.h.), the engine 

speed increasing less than 100 r.p.m. Under these con- 
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ditions, in direct drive, the conventional transmission 
will give an increase in speed of 6 to 7 km.p.h. (3.728 to 
4.35 m.p.h.) but with an engine speed of more than 4000 
r.p.m. The driver therefore will be obliged to throttle 
the engine. 

In the lower right corner of Fig. 6 are the operating 
curves for down-grades, with the disc locked in its most 
inclined position. With the maximum torque of 14 
kg-m. (101.26 lb-ft.) it is possible to attain a speed of 
142 km.p.h. (88.23 m.p.h.) on a down-grade of 4.2 per 
cent without exceeding an engine speed of 3200 r.p.m. 

The latest transmission models I made permit a still 
lower reduction, making possible on a 14-hp. car a speed 
of 100 km.p.h. (62.14 m.p.h.) with an engine speed of 
not more than approximately 2000 r.p.m. 

On varying roads, because of these advantages and 
the avoidance of speed losses due to gear changing and 
the fact that a driver never operates a car continuously 
at the best reduction, the automatic transmission makes 
possible a considerable increase in average speed with 
a fuel saving of more than 20 per cent. In cities this 
saving may exceed 40 per cent. 

Second, it is impossible on level stretches or on up- 
grades to accelerate the engine beyond the normal speed 
for the transmission. When starting the car with closed 
throttle, the engine accelerates its speed automatically, 
but this is automatically limited. 

Third, the transmission retains all its qualities and 
its automatic action at all régimes, even to extreme 
throttling. A 20-per cent grade can be climbed at will 
with full throttle, or the engine can be retarded ex- 
tremely with the same flexibility. This means more con- 
stant pick-up in cities and no more stalled engines. The 
only thing to manipulate is the throttle. 
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Fourth, acceleration, particularly to usual speeds, is 
incomparably better than with a vehicle equipped with 
a gear transmission, especially in direct drive. 

Fig. 7 gives the accelerations of my car at a normal 
engine-speed of 2000 r.p.m. and developing 40 hp. One 
of the curves corresponds to a total normal weight of 
1200 kg. (2646 lb.) ; the other to 1500 kg. (3307.5 Ib.). 
Fig. 8 gives the starting curve with the transmission 
at 2500 r.p.m. on a grade of 5 per cent, the total weight 
being 1500 kg. (3307.5 lb.). The same curve has been 
traced in Fig. 8 for ordinary direct drive. This com- 
parison is especially suggestive as showing that, when 
there is the least grade, the direct drive can in no way 
be compared with the automatic transmission. 

Finally, the automatic transmission offers the ad- 
vantage of releasing the wheels of the vehicle, allowing 
it to coast freely on its headway. This is an incidental 
advantage that most engineers are ready to admit. The 
fuel consumption of the engine is reduced considerably 
by this, as the engine speed is reduced on the steepest 
down-grades if the throttle is closed. Experience has 
shown that there is no additional wear on the brakes, 
especially since no backward motion of the vehicle is 
possible on a grade, even without using the brakes. 
Not only is it unnecessary to set the brakes, but there 
is no likelihood of stalling the engine on grades. 

These are the engineering principles of my transmis- 
sion. I have not discussed the many practical advan- 
tages that are shown by tests. I believe that, after long 
effort, I have now perfected it. I know that its com- 
mercial launching will require more perseverance and 
doubtless it will find enemies, but I am sure that in a 
few years engineers all over the world will be convinced 
of the great advance it will make in the industry. 


THE DISCUSSION 


JOSEPH A. ANGLADA’:—M. de Lavaud’s contribution 
is an interesting one. He attempts to obtain mechani- 
cally the same results that are obtained with the gas- 
electric drive. There are various automatic mechani- 
cal ways of causing the speed to be regulated in pro- 
portion to torque variation. The Patent Office shows 
many methods of accomplishing this result in a more 
simple way than that disclosed by M. de Lavaud. One 
of the disadvantages of his construction is the unsprung 
weight that is inseparable from the device as he has 
built it. 

Another thing I think we shall realize is that the 
type of roller clutch or “mechanical valve,” as Constan- 
tinesco’ calls it, is not a device that we can put on auto- 
mobiles and have run from yvar to year, as our auto- 
mobiles are suposed to run, and continue to give good 
service. Several years ago the Westinghouse Air Brake 
Co. built some continuous-torque transmissions in which 
this roller or Horton type of clutch was used. A great 
amount of time and money was intelligently spent with- 
out success in developing roller clutches of the type 
used in the de Lavaud transmission. The roller clutches 
developed by the Westinghouse company were incorpo- 
rated in transmissions fitted to trucks and passenger- 
ears. After about 5000 miles maximum, we found that 
the rolling, spinning or lapping action of the rollers 


2 M.S.A.E.—President, Anglada Motor Corp., New York City. 
8’ See THE JOURNAL, October, 1927, p. 413. 


wore depressions in the pressure plates so that the 
rollers became inoperative. That, I think, is another 
disadvantage of M. de Lavaud’s construction. 

D. SENSAUD DE LAVAUD:—It is true that there are a 
great number of patents upon mechanical arrangements 
to obtain continuously progressive transmission, some- 
times with a claim of automatic action. I believe that 
I have read all of these patents, and not one of them 
offers any positive interest. 

The fundamental principle of my transmission is the 
securing of completely automatic action, whatever the 
resistance on the wheels, in all throttle positions. This 
is obtained by balancing the resistance upon an elastic 
system, with simultaneous use of inertia. It is thus 
possible to climb a grade of 20 per cent, either with 
throttle wide open, or at a walking speed with the 
engine running at 400 to 500 r.p.m., the control being 
only by the accelerator pedal. I do not claim as a nov- 
elty the principle of the oscillating disc, only the method 
of obtaining automatic action, certain important details 
of construction, and the provision of free wheels. 


SPECIAL DIFFERENTIAL PREVENTS WHEEL-SPINNING 


The unsprung weight is little greater than for a 
geared transmission, but it would be of no importance 
if it were twice as much. Reduction of unsprung 
weight is of interest only with an ordinary differential, 
which makes propulsion intermittent when the ground 
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is a little uneven, with continual slipping of the wheels. 
My transmission includes a special differential that 
overcomes these defects. I have ascertained that it is 
advantageous, beyond a certain speed, to have as much 
unsprung weight as I have, and calculations confirm this 
conclusion. 

I believe that the question of unsprung weight is one 
of those ready-made ideas to which people attach much 
importance because everyone is repeating the same 
thing without reason. True automobile engineering is 
encumbered with such preconceived ideas. 

The most important mechanical part of my transmis- 
sion is the free wheels. Without perfect freedom of 
the wheels no such transmission can be a success. It 
was a very difficult practical problem which cost me six 
years of effort, and I believe that no one before has 
produced a durable overrunning clutch to operate under 
all conditions and loads. My mechanism is quite com- 
parable to a ball bearing, at least as durable. Long 
road tests, especially among the mountains, show that 
the rollers make the slightest possible peened spots in 
their seats during their initial use; after that, however 
severe and prolonged the test, the free wheels show no 
trace of overloading when dismantled. 


SIMPLIFIED CONTROL MAY COME SUDDENLY 


CHAIRMAN W. T. FISHLEIGH‘:—There certainly is a 
big field for discussion in the general idea underlying 
the paper, whether we agree or disagree with the au- 
thor’s particular mechanical method of eliminating the 
gearshift. I do not think there is one of us who has 
seriously considered the matter who does not agree that 
in the control of an automobile we are very primitive, 
and that some day some one is going to hit on a scheme 
which will eliminate all of the present control. 

When we analyze what a driver has to do to control 
an automobile with the gearshifts, pedals, control levers 
and steering-wheel, throttle and horn and other con- 
traptions, it is plain that we have a large engineering 
problem ahead of us; namely, to “take the jumping-jack 
out of the front seat.” If we should take a motion 
picture of the driver as he goes through traffic in any 
of our large cities, we should begin to realize the faults 
and fantasies of our present control. The jumping-jack 
action would be a revelation. 

I am convinced, and I know many others who are 
convinced, that the control is not one of those features 
of the modern automobile in which we are going to 
progress slowly step by step until we finally develop a 
perfected design. This feature calls for radical action, 
perhaps a complete change both in control and in trans- 
mission. 

M. DE LAVAUD:—It is very difficult to show in words 
the importance of the improvement possible with an 
automatic transmission. People have so accustomed 
themselves to the inconvenience of present cars that 
they cannot appreciate what an automatic transmission 
would mean until after an actual comparative test. 
That seems to mark a new epoch. 

E. G. E. BEAUMONT’:—It is not clear to me how 
combined inertia and resistance effects give automatic 
action in this case. If inertia causes the swash-plate 
to assume a greater angle at high speeds, then appar- 
ently when full torque at maximum road-speed _is 


*M.S.A.E.—Engineer, Ford Motor Co., Detroit. 
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wanted, there would be a tendency for the swash-plate 
to take up the position of least inclination and a ten- 
dency, therefore, for low-gear conditions to supervene. 
I should like to have that point explained. 


ACTION OF INERTIA EXPLAINED 


M. DE LAVAUD:—Regrettable errors in the translation 
appearing in the preprint of my paper prevented the 
general principles of the automatic action of my trans- 
mission from being entirely understood. Following is 
a summary of the automatic action: 


(1) For a given position of the engine throttle, if the 
rear wheels require a greater tractive effort 
the connecting-rods of the transmission, which 
work in compression, are subject to greater 
pressure. They push harder, one after the 
other, upon the disc. This increases the pres- 
sure on the spring washers, which deflect a 
little more. The disc is straightened, which 
has the effect of reducing the speed ratio be- 
tween the engine and wheels. 

(2) The effect of the inertia of the entire mechanism 
tends at each moment to increase the inclina- 
tion of the disc, this effect being constant at 
any given speed, and not periodic. The elastic 
compensating system results from an equilib- 
rium established between the pressure from the 
spring washers, the reaction of the road re- 
sistance, and this action of inertia. 


Let us suppose that, for a given resistance, for ex- 
ample upon a uniform grade, the opening of the engine 
throttle be reduced. The torque required from the 
engine will be too great and its speed will be reduced. 
The inertia forces of the transmission parts, which are 
proportional to the square of the speed, also will be 
reduced, and the disc, under the reduced force tending 
to incline it, straightens up. The speed reduction, then, 
will be greater, increasing until a new equilibrium is 
reached at the lower speed of the engine. 

This second automatic action is obtained only by 
utilizing a change in the forces of inertia, which act 
upon the spring washers in the direction opposite to 
that of the push from the connecting-rods. The speed 
of the car can be controlled entirely by the accelerator; 
upon a road of a given grade, a definite relation exists 
between the speed of the car and that of the engine. 

It would not be possible to do without inertia except 
with an engine having constant torque. It would be 
possible to design the spring washers to obtain auto- 
matic action, so that the speed of the engine would 
remain the same for any resistance; but it is evident 
that, if too small a motive torque were applied, the 
elastic elements would be too strong and the transmis- 
sion system would be locked at the minimum gear- 
reduction. Another element is necessary to control the 
influence on the springs, and this element is inertia. 

Besides, without inertia, the transmission would have 
no flexibility and would be useless. It would require a 
degree of accuracy impossible to attain. If the springs 
are not exactly suitable, the engine automatically as- 
sumes a speed such that the forces of inertia can pro- 
vide compensation. Finally, the entire range of varia- 
tion can be obtained at the will of the user, and this is 
one of the principal advantages of my device. 

It was incorrectly stated in the preprint of my paper 
that inertia straightens the disc; it tends, on the con- 
trary, to incline it, so that lower speed of the engine 
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always corresponds to a greater gear reduction, the re- 
sistance being the same. The stability of this mech- 
anism is due directly to inertia, which opposes any 
variation in speed of the engine other than that dictated 
by the automatic action. 

The importance of inertia is considerable, since at 
2000 r.p.m. it reduces the pressure upon the springs by 
about 600 kg. (1322.77 lb.), when the disc is at its 
maximum inclination of 17 deg. When the disc is very 
little inclined, this force is virtually nil. Between these 
extremes it is as though the compressive force on the 
springs had been increased by 600 kg. 


SLOW-WEARING FREE-WHEEL AVAILABLE 


MAJOR BEAUMONT:—Last autumn I saw the trans- 
mission as exhibited at the Automobile Salon in Paris. 
Unfortunately, no one was on the stand to explain it; 
but, as far as the details are concerned, the design and 
workmanship appeared to me to be admirable. 

One point that attracted my attention was the form 
of the overrunning clutches, in which the engaging 
rollers operate over a limited part of the races. It 
might be expected, as one speaker has stated, that wear 
and checking of the surfaces would result in their early 
ruin. The Humphrey-Sandberg overrunning-clutch 
mechanism, referred to in Maurice Platt’s paper’, ap- 
peals to me as a definite advance in that type of mech- 
anism, because the whole of the surfaces of the inner 
and outer contact-races and of the rollers is employed. 
Therefore, one might expect that the life of the whole 
clutch would be very much prolonged. 

M. DE LAVAUD:—I certainly consider my free wheel 
to be now perfected sufficiently to operate as long as 
any other part of the vehicle, without limitation as to 
load or speed. 

LEE W. OLDFIELD':—I have nothing to say about this 
transmission, but I have been impressed with the dis- 
position on the part of many engineers to assume that, 
because Smith or Jones did not do something, it could 
not be done. I am glad that Major Beaumont has sug- 
gested the possibility that a clutch can be made right 
after another speaker has suggested that it could not 
be done. 

Mr. ANGLADA:—I think if Mr. Oldfield could read 
my remarks he would realize that I did not say that 
this particular type of friction clutch could not be made 
to work but that it would not be durable. 


ENGINE SPEED AND POWER LOSS EXCESSIVE 


Dr. H. C. DICKINSON’ :—There are two points in con- 
nection with transmissions that appeal to me from the 
engineering viewpoint but which are of academic in- 
terest rather than of interest from the production side, 
I believe. One is this: About 60 per cent of the fuel we 
burn under average driving conditions is used to over- 
come friction in the powerplant. No one seems to be 
much concerned about this at present, but nevertheless 
it is an unnecessary waste for which the inadequacies 
of the transmission are partly responsible. 

The other fact is that our engines turn over from 
two to four times as many revolutions as they need to 


®See THE JOURNAL, September, 1928, p. 311. : 
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do to cover the number of miles we travel. This is per- 


haps of still less interest to the car manufacturer, but 
it may be of some interest to the car owner in the 
future, because the cost of upkeep and of wear and 
tear is somewhere near in proportion to the number of 
revolutions the engine has to make. 

M. DE LAVAUD:—I agree absolutely with the opinion 
of Dr. Dickinson, and my transmission considerably re- 
duces the number of revolutions of the engine in travel- 
ing a given distance; this for two reasons: first, I 
obtain a considerably increased speed-ratio compared 
with a gear transmission since I can operate at 100 km. 
per hr. (62.14 m.p.h.) with an engine speed of little 
more than 2000 r.p.m. This results in less friction- 
loss, better thermal-efficiency and less vibration. Second, 
my transmission gives the car free wheels, which permit 
it to travel at least 20 per cent of the distance without 
being driven by the engine. 


AUTOMATIC TRANSMISSION WILL BE NEXT STEP 


LEIGH M. GRIFFITH’:—The author is to be congratu- 
lated upon his thoroughgoing presentation and com- 
plete kinematic and dynamic analysis. 

While his transmission is evidently an operable de- 
vice and has already given a good account of itself in 
the comparative tests mentioned in the paper, it is 
evidently not a complete solution of the problem. It is 
open to the serious criticism that the engine cannot be 
used as a brake, thus throwing all of that duty upon 
the braking system of the car and necessitating in- 
creased braking capacity. Other faults are that the 
unsprung weight of the rear axle is greatly increased 
as compared with customary practice, with all of the 
difficulties thus engentlered, and the decreased road 
clearance would be a serious objection in some localities, 
although probably not of much importance on pave- 
ment. The device also is complicated and expensive to 
build. 

The direct-drive curve of Fig. 8 is rather misleading, 
as cars with conventional transmissions are not ordi- 
narily accelerated from rest on high gear alone, espe- 
cially upon a 5-per cent grade. A curve for either a 
two-step or a three-step acceleration would be but little 
below the automatic-transmission curve. On the other 
hand, the stated high normal mechanical efficiency of 
85 to 90 per cent is very gratifying and shows the value 
of the numerous ball-bearings and the accurate work- 
manship. These efficiencies compare so favorably with 
the combined transmission and real-axle efficiencies of 
the conventional car that no criticism can be made on 
that score. 

I firmly believe that some form of automatic trans- 
mission will displace the present standard step-gear 
type in the near future, and that this change will be 
the next revolutionary step in the development of the 
automobile and the truck. The gain in both economy 
and performance is obvious, in addition to the greater 
simplicity and ease of operation. For the sake of our 
women drivers and our gear clashers, speed the day of 
the automatic! 

The ideal automatic transmission normally will func- 
tion for forward motion entirely by virtue of the dual 
control exercised by car resistance and throttle opening. 
A separate control-means may be added for the reverse. 
In both forward and reverse drive the power connection 
between the engine and the rear axle must be positive, 
except that a separate control will provide for “free- 
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wheeling.” Provision must be made for the use of the 
engine as a brake on long grades, and this braking must 
be automatic, if possible, although a hand control might 
be acceptable. It is agreed, of course, that the ideal 
automatic transmission must be of high mechanical 
efficiency, smooth in operation, cheap to build, easy to 
maintain, and must involve no important structural or 
operative difficulties. 

A new form of mechanism now under investigation, 
but not yet announced, seems to comply with these re- 
quirements, and is believed to be capable of develop- 
ment into a commercially satisfactory automatic trans- 
mission. The problem is of great interest, and its 


solution will justify the expenditure of much time and 
money. 


IMPROVED BRAKES BETTER THAN ENGINE BRAKING 


M. DE LAVAUD:—It is my view, contrary to that of 
Mr. Griffith, that it is an advantage not to use the 
engine as a brake. The improvement in comfort and 
silence in driving are such that anyone who has become 
accustomed to free wheels could not use the engine as 
a brake again without a most disagreeable impression. 
It is true that, if free wheels were generally adopted, 
certain manufacturers would need to improve their 
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brakes, but no one should consider this to be objection- 
able. I am persuaded that most cars will have free 
wheels within a very few years. That opinion already 
is held in several countries. 

When my transmission is built in large quantities it 
will not increase the cost of the vehicle. Under analy- 
sis, it is seen not to increase the number of parts and 
to involve only ordinary mechanical elements. 

I have compared my transmission with a direct drive 
because it is common to assume that, with a modern 
car, gears do not need to be changed. It is evident that 
this is an exaggeration, but the acceleration of my 
transmission is particularly remarkable for customary 
speeds up to 50 or 60 km. per hr. (31 or 37 m.p.h.). 
Under these conditions, a vehicle with this transmission 
literally leaves other cars behind. 

I agree with Mr. Griffith upon the general qualities 
that an automatic transmission should have, particu- 
larly the double automatic action with reference to 
torque of resistance on one hand and torque of the en- 
gine on the other. However, I believe that engine 
braking will not be required within a few years, except 
perhaps with extreme weights. There will be better 
and more powerful brakes, and freedom in one direc- 
tion will be allowed. 


States Liberalizing the Speed Limit 


T has been shown conclusively that the States having 
speed laws that allow the motorist to “move on” have 
contributed less to the accident list than those having obso- 
lete regulations. Twenty-three States have increased the 
speed limit within the last three years, and highway authori- 
ties in all of these commonwealths have been pleased with 
the results attained. These States and increases are: 
Alabama, 30 to 45 miles; Arizona, 20 to 35 miles; 
Connecticut, 30 miles to “proper dnd careful opera- 
tion”; Florida, 30 to 45 miles; Georgia, 30 to 40 miles; 
Idaho, 30 to 35 miles; Indiana, 25 to 40 miles; Iowa, 
25 to 40 miles; Kentucky, 30 to 40 miles; Maryland, 25 
to 40 miles; Michigan, 35 to “reasonable and proper”; 
New-Hampshire, 25 to 35 miles; New Jersey, 30 to 35 
miles; North Carolina, 30 to 45 miles; North Dakota, 
30 to 35 miles; Oregon, 30 to 35 miles; Pennsylvania, 
30 to 35 miles; Rhode Island, 25 to 35 miles; South 
Carolina, 35 to 45 miles; Tennessee, 20 to 30 miles; 
Vermont, 25 to 30 miles; Virginia, 30 to 35 miles; and 
Washington, 30 to 40 miles. 


A survey shows that the speed limit was increased by 
specific legislative action during the 1927 sessions of the 
State legislatures in at least 10 States, and that it will be 
considered in numerous others at approaching sessions this 
winter. 

There has been a notable development in the tendency to 
divorce speed and recklessness and to judge the reckless- 
ness of the driver on the facts in the case and the situation 
confronting him, rather than on the mere question whether 
he was overstepping a speed limit at the time of the acci- 
dent. There was also a marked increase of opinion in 
favor of minimum-speed laws on the part of State officials, 
who have observed over a long period that many accidents 
are due to drivers taking a chance in getting out of the 
line of slow-moving traffic. While the practice of leaving 
the line always involves serious hazards, experience is 
driving home the fact that vehicles moving at an unneces- 
sarily slow rate are proving one of the worst nuisances 
on the road today.—American Automobile Association News 
Service. 


Airplane Production 


CCORDING to data collected by the Bureau of the Cen- 

sus in its biennial census of manufactures, the estab- 
lishments engaged primarily in the manufacture of aircraft 
in 1927 built 1857 airplanes, valued at $12,024,085, and 105 
seaplanes and amphibians, valued at $2,226,520. The pro- 
duction in 1926 was 1125 airplanes, valued at $7,448,679, and 
61 seaplanes and amphibians, valued at $1,422,348. The 
combined production of all classes of heavier-than-air craft 
(airplanes, seaplanes and amphibians) increased from 1186, 
valued at $8,871,027, in 1926, to 1962 valued at $14,250,605, 
in 1927, the rates of increase being 65.4 per cent for number 


and 60.6 per cent for value. A similar comparison for 1925 
and 1927, based on a production of 789 aircraft, valued at 
$6,673,659, in 1925, shows increases of 148.7 per cent in 
number and 113.5 per cent in value. Factory horsepower in 
1927 was 5813 as against 3735 in 1925. 

Of the 61 establishments reporting for 1927, 15 were 
located in New York; 9 each in California and Michigan; 4 
each in Illinois, Missouri and Ohio; 3 each in New Jersey 
and Pennsylvania; 2 in Maryland; and 1 each in Colorado, 
Connecticut, Iowa, Kansas, Nebraska, Virginia, Washington, 
and Wisconsin.—Department of Commerce. 
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Daily Inspection and Maintenance 


of Air-Mail Airplanes 





By E. P. Lorr' 





Cuicaco Section Parer 





T= maintenance phase of daily airplane operation, 
rather than the overhaul phase, is treated by the 
author. The airplanes referred to and now in the 
company’s service are Curtiss Carrier Pigeon and 
Douglas biplanes, and tri-motored Ford and Travelair 
monoplanes. Beginning with an airplane that has 
flown from New York City, the method of inspection 
and maintenance of the plane after its arrival in 
Cleveland is described, and a similar description is 
given of the inspection and maintenance procedure 
after its arrival at Chicago. 

Overhaul procedure is outlined and a discussion of 
the decrease in efficiency of fabric-covered airplanes 
after 1000 hr. of flight in service is included. The 
author mentions last-minute troubles likely to occur 
when an airplane is about to leave an airport, de- 
scribes the work of the mechanics and helpers, and 
discusses the subjects of engine service, proper over- 
haul periods, air-mail service-problems and fuel con- 
sumption. 


AINTENANCE of airplanes in daily service, 
M as distinguished from their overhaul and re- 

pair when they have been removed from ac- 
tive service, is the subject that I shall treat. As to the 
types of equipment, we have used Curtiss Carrier 
Pigeons and Douglas biplanes, as well as two types of 
monoplane, the tri-motored Ford and the Travelair. 
Both types of biplane have 400-hp. Liberty engines, and 
the monoplanes have Wright Whirlwind engines. In 
our operations, about 30 airplanes are in service nor- 
mally, and about two men each per 24 hr. are needed 
to keep these craft flying. The men are stationed at 
the landing-fields along our route from New York City 
to Dallas, Tex. 

Our method of inspection and maintenance of the 
airplanes is somewhat as follows: A plane starting 
from New York City in the afternoon flies to Cleveland 
in about 4 hr. Upon arrival there, the pilot makes out 
a flight card on which various items are mentioned that 
may require attention at Cleveland. His report reads 
somewhat as follows: Left Hadley Field at 12:15 p.m., 
arrived in Cleveland at 3:35 p.m. Plane No. 29. The 
oil pressure at the start was 50 lb. and, on arrival, 
55 lb. per sq. in. The gas pressure was 4 lb. and the 
pyrene pressure was 20 lb. per sq. in. The water tem- 
perature was 180 deg. fahr. The ammeter read 4+ 
at the start and about 1+ at the finish. The engine 
was rough. The plane was O.K. and the instruments 
were O.K. The weather was good. 

To our service crew at Cleveland, this flight card 
means that the airplane needs to be inspected carefully 
before it is ‘sent out again. An inspection card, pro- 
vided with spaces for recording the airplane and engine 


1M.S.A.E.—Manager of operations, National Air Transport, Inc., 
Kansas City, Mo. 
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In conclusion the author says that, on account of 
the improvement resulting from concentration on 
maintenance problems, the company thinks something 
is seriously wrong if a forced landing due to mechan- 
ical trouble occurs within less than 90,000 miles of 
flight; whereas, up to a year ago, a forced landing 
due to mechanical trouble was expected every 35,000 
to 40,000 miles of flight. 

In the discussion following the paper, the perform- 
ance of steel-backed bearings is touched upon, a de- 
scription is given of how pyrene under pressure is 
sprayed into the engine compartment in case of fire 
there. Greater accuracy of gasoline gages and 
other instruments is said to be desirable, as well as 
a number of instruments needed for the navigation 
of an airplane in the air-mail service. Mention is 
also made of the degree of reliability of the radio 
telephone, the distance to which its messages can be 


sent from an airplane, and the best method of feeding 
fuel to the carbureter. 


numbers and numerous other items, is then filled out 
by an inspector, if the station is large enough to have 
one, or by the chief mechanic if no inspector is em- 
ployed. The engine has a number of its own, separate 
from that of the plane, because we change engines from 
plane to plane as they are overhauled. 

In the instance we are considering, the distributor- 
heads of the Delco ignition-system must be cleaned. It 
is a dual battery-system, and the heads require close 
attention. The valves are cleaned and oiled, the cam- 
shaft housings are inspected for cracks and the cylin- 
ders for leaks. The Liberty engines have pressed-steel 
water-jackets that were welded during the war; in the 
subsequent 10 years they have accumulated consider- 
able rust inside and often rust through. The oil and 
the gasoline lines are inspected for leaks to make sure 
that the hose is in good condition for service. The 
cylinder base-nuts have to be looked over because they 
work loose in service. The generator has to be in- 
spected carefully, and the thermometer lines also, to 
make sure that they have not chafed through. The 
water connections have to be inspected and the thrust 
bearing on the front must be oiled. This constitutes 
the routine engine inspection at Cleveland. 

Following the routine inspection, the engine is oper- 
ated on the ground and its maximum speed and the 
idling speed are noted, as well as the maximum oil- 
pressure, the idling oil-pressure, and the gasoline press- 
ure. Then the inspector or the chief mechanic notes 
the engine’s general condition and remarks whether he 
thinks it is in good condition to use. If so, the air- 
plane is sent on to Chicago, perhaps that same after- 
noon if very little work had to be done, or it may not 
go out until the next trip if more work is required. 

When the airplane arrives at Chicago about 7 p.m., 
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a more careful check-up is made by a man whose only 
duty is inspection. He goes over the plane very care- 
fully, paying particular attention to the reports made 
by the pilots. One pilot flies from New York to Cleve- 
land, and another pilot from Cleveland to Chicago. 
In addition, the inspector has several ideas of his own 
as to what should be done to the airplane before it goes 
out again. He starts his inspection, referring to the 
flight card, and goes over the plane, the engine, and the 
instruments very carefully, as well as the ignition 
switch and wiring. He inspects the flares to make sure 
they are fit to use if needed. They protrude through 
the bottom of the fuselage and, on wet fields, a great 
deal of mud is thrown up which sometimes gets into the 
mechanism of the flare and causes it to rust. These 
have to be drop-tested at regular intervals to make sure 
that they will release properly. 

The large 12-volt battery used for lighting is changed, 
because the 8-volt generator provided will not charge it 
completely. The generator can be connected by the 
pilot so that it will charge the small ignition-battery or 
partly charge the larger battery, which can be used 
also for ignition if necessary. 

The tail skid and the landing-gear fittings are exam- 
ined. Lights are switched on and off to make certain 
that the filaments are all right, the cowling is inspected 
to be sure that it has no cracks that should be welded, 
and the streamlined wires in the wing truss are looked 
at carefully to be sure that they are not kinked or 
loose. The gasoline and oil strainers are cleaned. The 
propeller is checked to make certain that it tracks and 
has no nicks caused by pebbles that are thrown up when 
the airplane is taxiing on rough fields. All the engine 
and flying controls are inspected for assurance that 
they work freely and have no undue lost motion. The 
tires are inspected to see that they have the proper 
inflation pressure and have no cuts that might cause 
a delay at some other station later. Any additional 
work which the inspector thinks necessary is entered 
on the card, the work is done and the plane is washed. 
It is then regarded as fit for the next flight. 

The time required to service an airplane properly, in- 
cluding filling it with gasoline and oil, is 6 or 7 man- 
hours. Incidentally, this filling is one of the first things 
done to an airplane after it comes in, because we have 
found that, if this is not done first, there is a possibil- 
ity that the craft may go out again without adequate 
gasoline and oil. Our men live in constant fear that a 
pilot will start out some day with a tank half full of 
gasoline when he thinks the tank is full. Experience 
has taught us that if the gasoline tanks of an airplane 
are kept full all the while, when on the ground, the 
possibilities of water in the gasoline caused by conden- 
sation in the tanks is very remote; whereas, if the air- 
plane is idle in the hangar with its tanks only partly 
filled, the changes in atmospheric temperature cause 
condensation inside the tanks and resultant water in the 
gasoline lines. Only a drop or two of water will cut 
out one of the carbureters in any one of our engines 
and may cause a forced landing. 

When an airplane comes out of our repair depot and 
starts in service, we use it for about 200 hr. During 
that period we feel that only the maintenance work re- 
quired to keep it in actual service is necessary. After 
200 hr. of service, the airplane is assumed to be ready 
to go into the overhaul shop and have its engine 
changed. 
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PROCEDURE FOR OVERHAUL 


At the time of overhaul, numerous items that the 
inspector has noted as needing attention in a repair 
depot, such as installing new instruments, a new tail- 
skid or tail-skid shoe, or replacing rubbers on the 
landing-gear, are given attention. Sometimes the fabric 
is redoped; at other times this is not thought necessary. 

The average life of an airplane in our service is ap- 
proximately 1000 hr. between the time we start it out 
and the time we send it to the shop for a general over- 
haul; then its covering is taken off and all the surfaces 
are carefully inspected inside, the fuselage is inspected 
thoroughly, and when it is turned out it is practically 
a new airplane. 

Maintenance of a brand-new airplane structure, aside 
from the actual routine-checking which we require, is 
very small compared with the engine maintenance, 
which remains virtually the same throughout the en- 
gine’s life. But the maintenance of the craft itself 
increases considerably as it grows older. An airplane 
in our service probably can fly the first 300 to 400 hr. 
with very little work needed on the plane itself; but, 
after that, cowls begin to crack, shutters to fall apart, 
and numerous other parts require considerable atten- 
tion. It is costly attention, too. By this I mean that 
a shutter which starts to vibrate 20 min. out of Cleve- 
land will be just about off the airplane by the time it 
reaches New York City. Little defects like that rapidly 
become worse when the airplane is moving through the 
air at a speed of 100 m.p.h. The Carrier-Pigeon bi- 
planes that we used until recently between Chicago and 
Dallas flew about 1500 hr. before being brought in for 
major overhauling, and at that time they were doing 
their work as well as when they started, but the cost 
of keeping them flying for the last 500 hr. was 
excessive. 


RAPID EFFICIENCY-DECREASE AFTER 1000-HR. 


As fabric-covered airplanes approach the end of the 
1000-hr. period of their average life, their efficiency 
drops off considerably. A new airplane that has a top 
speed of approximately 130 m.p.h. will show a drop in 
its high speed to about 115 m.p.h. at the end of 1200 hr. 
of flight if it has had hard service. This is due in some 
measure to the fact that the fabric becomes loose and 
numerous other things occur that act to reduce the 
speed, which cannot be raised except by re-covering, 
which is expensive. Speed is the product we are trying 
to sell and, when the craft slows up so that it takes 
5 instead of 4 hr. to fly from one place to another, more 
gasoline is used and the maintenance cost is greater. 

The monoplanes equipped with the Whirlwind engines 
require about the same amount of service as do the 
larger biplanes, because of the peculiarities of this par- 
ticular combination of engine and airplane. It takes us 
just about as long properly to service a 200-hp. Whirl- 
wind engine as a 400-hp. Liberty engine. We have not 
yet satisfied ourselves as to the reason. 


LAST-MINUTE TROUBLES 


Lighting equipment requires considerable attention. 
The lights are tested late in the afternoon but, just as 
the pilot takes off, one of the lamps may burn out. We 
know of no way as yet to foretell when this will happen. 
Numerous other details regarding spark-plugs, ignition 
heads, carbureters and things of that sort give us 
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trouble at the last minute, and it is very costly. Our 
crews are trained to do certain things at certain times 
when mail is being unloaded and loaded. If anything 
unusual happens to the equipment so that it requires 
attention during that period, it reflects itself in the 
time required to get the airplane away, which is most 
important because we are supposed to send our air- 
planes out as quickly as possible after the mail is given 
us, and delays are occasioned by little troubles which 
our inspection system, as complete as we think it is, 
does not always prevent. 

Little things can go wrong with an airplane in serv- 
ice and still it will fly. For instance, a complete set of 
navigating instruments is essential to the proper opera- 
tion of an airplane and these require close attention. We 
have tried to evolve a method that will make possible 
the installation of a set of instruments that can be kept 
in service until the engine is changed; that is, for 200 
hr. of flying. Often a tachometer will fail in flight for 
no apparent good reason. We have had cases in which 
air-speed indicators, turn indicators and the like have 
failed. At the start, the pilot notes that all the instru- 
ments are in good condition but, half way between New 
York City and Cleveland, one of the instruments may 
go out of service. Under good weather-conditions this 
does not mean much, but under bad weather-conditions 
it can be very serious. When the airplane arrives un- 
der those circumstances, the instrument must be 
changed immediately or a whole new panel of instru- 
ments must be installed. To keep maintenance cost 
low, we try to arrange to change these panels when the 
airplanes are brought in for overhaul. 


WorRK OF THE MECHANICS AND HELPERS 


Our mechanics and other men charged with the main- 
tenance of the airplanes put in their time during the 24- 
hr. day somewhat as follows: About 32 per cent of our 
man hours is spent on engine maintenance; about 30 
per cent working on a plane, which we term “plane 
service;” approximately 10 per cent just pushing air- 
planes around in and out of our hangars; about 8 per 
cent doing what we call taking care of ground trans- 
portation, that is, taking pilots from the field to their 
hotel or bringing them out, doing errands and things 
of that sort which must be charged to ground trans- 
portation; about 15 per cent in maintenance of fields, 
hangars and shop equipment, which includes sweeping 
out the hangars, taking care of the tools, washing air- 
planes, and similar duties; about 3 per cent doing 
clerical work on our records, particuarly on night shifts, 
such as dispatching and similar things when there is 
not enough work to warrant employing an extra clerk; 
and about 2 per cent is spent on sales service, that is, 
selling gasoline and oil to transient aircraft and people 
who desire our services. 

Since two men are required throughout the 24 hr. to 
take care of an airplane, and we have 30 airplanes in 
service, 60 mechanics are employed between New York 
City and Dallas who have nothing to do but attend to 
maintenance of the airplanes in general. It is not pos- 
sible to account for the time of all the men because we 
have a few small stations, particularly on our south- 
western division, that require the services of two men 
24 hr. per day although only two airplanes pass through. 
We need these men on the field when an airplane ar- 
rives, so that delays will be minimized in the interest 
of the mail service. The two men fill the gasoline and 
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oil tanks, service the airplane, transfer the mail, and 
send the airplane out again. This is a large price to 
pay for two airplanes per day, because the same two 
men could handle several more; but, with our present 
schedules, it is necessary. 

A considerable amount of labor is involved in. packing 
the mailbags into an airplane. We are faced with the 
necessity of using different equipment, because the new 
air-mail rate of postage has loaded our airplanes to 
capacity. Often it is necessary for us to send a second 
section through, which means double the work for the 
ground crew as compared with carrying all the mail in 
one slightly larger airplane. Recently, a considerable 
amount of intensive work on the part of the ground 
organization has been necessary to take care of this 
extra flying. Our airplanes fly an average of 200,000 
miles per month, or about 6500 miles per day, which 
amounts to two ships being in the air all the time. We 
do not yet know how many more men will he required, 
but do know that when the number of airplanes is in- 
creased the number of men does not increase in the 
same proportion, although it remains for us to find out 
just what the proportion is. 


LENGTH OF ENGINE SERVICE AND OVERHAUL 


The average life of an engine in service has not been 
determined. We think it is about 1000 hr., but we have 
not run any engine as long as that. Several engines 
have been operated for 700 to 900 hr. and they are good 
for a considerable number of additional hours of serv- 
ice. It should be remembered that, if a new engine is 
put into service and run for 200 hr., which is our pres- 
ent period between overhauls, and is taken out and over- 
hauled, a few new parts are installed to put it back 
into service. At the end of 500 hr. numerous new parts 
have been installed, but it is still the same engine. It 
probably has the same crankshaft, crankcase and cylin- 
ders; therefore, even at the end of 1000 hr., the engine 
will be in as good condition to use as it was in the 
beginning. However, in time, a point will be reached 
when it is policy to salvage the engine for the parts 
that are in it, junking what is not usable and putting 
the rest on the shelves. But, in our operation, we have 
not yet reached that point with any of our engines, 
although we have wrecked two in service. 


AIR-MAIL SERVICE-PROBLEMS 


When we first began overhauling Whirlwind engines, 
we noted considerable wear in the upper end of the 
cylinder barrels; some were tapered as much as 0.007, 
0.008, and even 0.010 in. and others not so much. It 
did not seem logical to us that the barrels should be 
tapered to such an extent; they were large at the top 
and small at the bottom. By investigation we ascer- 
tained that dust on some of our fields south of Chicago 
was being sucked up by the air-scoop, which at that time 
was underneath and facing the propeller blast, and that 
apparently the grit was grinding out the tops of the 
cylinders. This was an expensive trouble, as the cylin- 
ders cost about $150 apiece and there are nine of them 
in an engine. One of our mechanics in Kansas City 
had the solution, which was simple. The scoop is in the 
form of a heater and some of the exhaust gases pass 
through the carbureter inlet to heat the air for cold- 
weather operation. He turned the scoop around and 
built a streamline cover at the back of the scoop, then 
led two flexible tubes from the top of the fuselage 
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to the streamline cover. This took in all the air for 
the carbureter at the top of the fuselage instead of 
underneath. After we completed this installation on 
all the airplanes, we found that the cylinders did not 
become tapered. 

Another thing has increased the life of our engines 
in service. In the Douglas airplanes the steel-tube fusel- 
age transmitted considerable vibration to the pilot’s 
cockpit and the pilots complained that the pointers on 
the instruments jiggled so that they could not read 
them accurately when instrument flying was necessary. 
So a shock-absorber was installed to improve these con- 
ditions. It consisted of a rubber washer inserted be- 
tween the engine and its bed, and another washer above 
the bed between the top of the bolt and the metal washer 
underneath it. These insulated the engine from the 
steel frame of the fuselage, lessening the vibration, and 
also stopped water leaks to a great extent. Water leaks 
occur on automobiles only after the cooling water 
freezes, but on Liberty engines they happen frequently 
because of the rusty condition inside of the pressed- 
steel cylinders. We often have had forced landings out 
in the country, because of this condition. 


FUEL CONSUMPTION 


Our airplanes hold only about 125 gal. of gasoline 
each, which normally is sufficient for 51% to 6 hr. of 
flight. The consumption of a Liberty engine varies 
between 20 and 30 gal. per hr., and it makes a great 
difference in the length of time the pilot can fly the air- 
plane if the engine burns gasoline too rapidly. Head- 
winds, particularly between New York City and Cleve- 
land, often make it necessary to take on gasoline at 
Bellefonte, Pa., which is the half-way point, when, un- 
der ordinary conditions, the airplane could have gone 
through without a stop. 

One of our men tried to find a carbureter-setting that 
would enable the engine to give satisfactory service 
and yet not burn more than 25 gal. of gasoline per hour 
and, under proper conditions of the mixture control, 
might burn only 20 or even 18 gal. per hour. In doing 
this, it is apparent that we must have reduced slightly 
the horsepower output of the engines, which may have 
reduced the leaks occasioned by cylinder-head flexure 
at the higher power-output at full throttle when close 
to the ground, as when taking off. 

Water leaks were a serious problem with the Liberty 
engines a year ago, but since stopping them, we have 
decided that the Liberty engines are not nearly so bad 
as we thought they were. They are becoming better 
every day. We used to run them 100 hr., overhaul 
them, and figure that at the end of another 100 hr. they 
were in rather bad condition. Now we run them 200 hr. 
We did not jump from 100 to 200 hr. all at once; but 
first to 150 and then to 200 hr. We feel now that, if 
we ran these engines for day service only, we would be 
amply justified in flying them 250 hr. between over- 
hauls. To do this would mean that the maintenance and 
the overhaul cost would be reduced considerably, because 
experience has taught us that, on an average, it costs 
from $350 to $500 to overhaul a Liberty engine prop- 
erly. This range of cost is occasioned by the fact that 
some of the engines require fewer new parts than 
others. The labor involved is somewhere between 100 
and 150 man-hours. A good engine that is in fairly 
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good condition when it comes in requires about 100 hr. 
of labor to overhaul it; one that has to have a new set 
of main bearings and numerous other new parts re- 
quires more than 150 hr. of labor. 

Until we began using Liberty engines our southwest- 
ern division route about two years go, bronze-backed 
bearings had been used almost exclusively in Liberty 
engines. A few experimental engines with steel-backed 
bearings were available, but they were not in service. 
The Allison Engineering Co. made what it thought to be 
very good steel-backed bearings, and installed them in 
the engines that it overhauled for us when we first 
started to fly. The bearings gave such good service 
that we have adopted them as standard, and we attrib- 
ute to these bearings, in large measure, the fact that 
we can run our engines so long. Several other changes 
from the war-time equipment have made these engines 
more serviceable. 


GooD MAINTENANCE DECREASES TROUBLE 


As a result of our concentration on maintenance 
problems and our solution of them, we think at present 
that something is seriously wrong when a forced land- 
ing due to mechanical trouble occurs oftener than once 
in 90,000 miles. I state the figure 90,000 arbitrarily 
because, until about the end of July, 1928, we averaged 
117,000 miles between such forced landings. This is 
equivelant to approximately 1170 hr. of flight, consider- 
ing the average speed 100 m.p.h. The 90,000 miles is 
considerably in excess of the distance that had been re- 
garded as usual in air-transport operation. Until less 
than a year ago, a forced landing due to mechanical 
trouble could be expected for every 35,000 to 40,000 
miles of operation. 

We have approximately 10 delays per month that are 
caused by mechanical trouble, such as lights failing 
just before the airplane leaves and little things like that. 
This is not a large number in proportion to the 1178 
stops that must be made in our monthly schedule of 
flying. Each stop constitutes a potential mechanical 
delay because, while very little happens to an airplane 
so long as it is flying, when it comes to the ground and 
is checked up, a chance always exists that some minor 
thing will go wrong and cause delay. Everything caus- 
ing more than a 3-min. delay is recorded as mechanical 
trouble, unless it is due to the late arrival of the mail 
from the post office. 


THE DISCUSSION 


WALTER MARTINS’ :—Have there been definite results 
to bear out statements that steel-backed bearings give 
more satisfactory performance? 

E. P. Lott:—The only reason I can ascribe is the fact 
that the steel backing apparently serves as a much 
better background for the babbitt; it does not squeeze 
so much as the bronze, and seems to make a firmer 
bearing for the babbitt. 

Mr. MARTINS:—Is it possible that a _ steel-backed 
bearing, being more rigid, is not affected by the distor- 
tion of the crankcase? 

Mr. LotT:—It is supported only by the crankcase. It 
seems to me to be a problem of keeping the bearing 
rigid within itself, and thus close to the journal. 

A MEMBER :—What is meant by pyrene pressure? Are 
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the gasoline gages now available not good enough to de- 
pend upon in aircraft service? What is the approxi- 
mate useful life of aircraft engines, and what are the 
relative lives of air-cooled and water-cooled engines? 

Mr. Lott:—We have in all our airplanes fire extin- 
guishers that are operated by what might be called 
remote control. The extinguisher contains a quantity 
of pyrene liquid in the bottom and has 50 or 60 lb. 
per sq. in. of air pressure on the top. All the pilot has 
to do, in event that the airplane noses over and there 
is possibility of a fire, is to pull a red-painted handle 
on the side, and the whole engine compartment will be 
sprayed with pyrene fluid. The pipes are led into the 
carbureter air-inlet and around the parts of the engine 
that might become flooded with gasoline. Thus it has 
been possible in the past to save airplanes that other- 
wise would have burned up on the ground simply be- 
cause the engine backfired or the pilot nosed up and 
the gasoline became ignited. 

The airplane industry is still looking for improved 
gasoline gages; we have yet to find a satisfactory one. 
I do not know the reason. I never have flown an air- 
plane equipped with a gasoline gage in which I had 
any confidence, and in which my lack of confidence was 
not fully justified. For these reasons, we always calcu- 
late that our gasoline supply is sufficient for a certain 
number of hours in the air, because we know that the 
tanks contained a certain number of gallons when they 
were filled and that the airplane, handled under cer- 
tain conditions, will use a certain number of gallons of 
gasoline in an hour. That is the only way we have of 
figuring accurately how long an airplane can stay in the 
air. In most of our airplanes we have a reserve gravity- 
feed tank which holds from 10 to 15 gal. of gasoline. 
This is enough for about 30 min.; so, when the supply 
in the regular tanks is exhausted, we still have enough 
gasoline left to come down within the next 20 to 
30 min. 


LIFE OF AIRCRAFT ENGINES 


With respect to the lives of water-cooled and air- 
cooled engines, we would like very much to know just 
how long these engines will run; but we do not know, 
because we have not yet worn one out. When we began 
operations, we set up arbitrary figures which seemed 
to be very high. Our Liberty engines were supposed 
to be good for 500 hr. Our Whirlwind engines, because 
they were of more recent development and of newer 
design, we felt were good for 1000 hr. We know now 
that 500 hr. was too short a period to figure for the 
Liberty engines because we have engines that have 
operated 700 to 800 hr. and are still as good as the day 
we bought them, so far as service goes. The Whirl- 
wind engines we do not know so much about because we 
have not run them as long. 

QUESTION:—Do you arbitrarily renew any of the 
parts of the engine before they are worn, particularly 
piston-pins, to avoid possible crystallization, or do you 
wait until they are actually worn? 

Mr. LoTT:—We replace piston-pins because they are 
worn, not because we are afraid of fatigue. In some 
of the equipment that we took over from the Post Office 
Department, we did not know how long the Liberty en- 
gines had been run. Many of the parts had been 
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shifted from one engine to another. In the short space 
of a month we had two or three forced landings that 
led us to believe that fatigue had set in in some of the 
steel engine-parts. We watch such things carefully. 
The failure was of one of the vertical shafts, which 
sheared off for no good reason that we can assign other 
than fatigue. We replaced these engines. In the num- 
ber of hours that we have flown the Liberty engines, 
we have not reached the point where we feel justified 
in junking anything because of metal fatigue. 


NAVIGATING INSTRUMENTS NEEDED 

F. G. WHITTINGTON*®:—What instruments are essen- 
tial for an airplane for mail service? 

Mr. Lott:—The instrument requirements are more 
rigid for mail service than for almost any other class 
of service. We require a first-class turn and bank indi- 
cator; that is, a small gyroscope connected with a 
pointer that will show when the airplane is turning to 
the right or left. We require a very good compass, but 
have not been able to find one. We need also a very 
good air-speed indicator, a good tachometer and a good 
altimeter. All these are necessary when navigation of 
the airplane depends wholly upon the instruments, as 
in bad weather. We should also like to have a fore-and- 
aft inclinometer that is not affected by air deceleration 
and acceleration. We also require the instruments 
needed for proper Operation of the engine, such as 


gasoline-pressure and oil-pressure gages and a ther- 
mometer. 


RADIO-TELEPHONE TRANSMISSION 

ARTHUR R. WYLIE‘:—How reliable is the radio tele- 
phone under ordinary conditions, and how far can mes- 
sages be sent from the airplane? 

L. D. SEyMour’:—Our present experiments indicate 
that, under bad-weather conditions and with equipment 
within the weight that we can carry, 200 miles is about 
the maximum distance. In some experimental work 
during the last year, messages carried up to perhaps 
twice that distance. Radio telephony is good for about 
200 miles with a transmitter that we can afford to 
carry, and the beacon is good for perhaps 150 miles. 

Mr. WYLIE:—Does the noise of the engine interfere 
greatly with the operator’s hearing? Why is a muffler 
not used on an airplane? 

Mr. SEYMOUR:—The engine exhaust-noises do not 
interfere very much. We have tried to quiet them by 
leading the exhaust back through long stacks that go 
nearly to the tail of the airplane. They act as a form 
of muffler. Electrical noises are the worst, and we go 
to great lengths to reduce them. For example, all the 
metal parts of the airplane are carefully bonded to- 
gether electrically, which means that all the metal parts 
and all the electrical conductors are grounded, espe- 
cially the high-tension wires. All are encased in copper 
mesh, which is grounded, and the distributors are cov- 
ered with an aluminum cover, which also is grounded, 
as are the ends of the spark-plugs, so that there may 
be just as few discharges as possible. 

Mr. WHITTINGTON:—With the present instrument 
equipment, could a pilot fly an airplane from Chicago 
to St. Louis safely and come anywhere near the landing- 
field if he could not see out of the cockpit? 

Mr. LotT:—Yes, provided he had an indication of the 
drift, which would have to be determined by weather 
reports. That shows the importance of the radio bea- 
con; it gives the course whether the pilot can see the 
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grovnd or not. In other words, the instruments alone 
are not satisfactory if there is a drift. 


METHODS OF FUEL FEED 


HARVEY E. TYLER’:—What is the best method of feed- 
ing fuel to the carbureter? What would be the best 
location of the gasoline supply-tank, regardless of the 
method of feeding? 

Mr. Lott:—The best method is by gravity, but it is 
not practicable to put gasoline tanks in the top wing of 
a biplane and expect to preserve its good flying-charac- 
teristics. There must be a compromise. We should 
like to locate them in the upper wing, because we could 
then use a gravity system; but if the tanks are installed 
in the upper wing of a biplane, the airplane does not 
fly as well as if they are located in the lower wing. The 
reason is that the weight of the gasoline is farther 
removed from the center of gravity of the plane and 
has correspondingly greater effect on the maneuver- 
ing. As we do not install the tanks in the upper wing, 
for that reason, it is desirable to use a fuel-pump. In 
the monoplanes, the gasoline supply is carried in the 
wings. 

Mr. TYLER:—Do you use a fuel-pump and a pressure 
gage? 
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Mr. LotT:—yYes; and a by-pass that opens at a pres- 
sure of 3% to 4 lb. per sq. in. allows the excess fuel to 
flow back to the tanks. 

Mr. WHITTINGTON :—Could satisfactory carburetion 
be obtained if means were provided to carry gasoline 
from the rear end of the fuselage to the rear of the 
cockpit? 

Mr. Lott :—lI think so, but it is too far removed from 
the center of gravity and the balance of the craft would 
be disturbed and would vary too much between full 
tanks and empty tanks. The farther the supply tanks 
are from the center of gravity, the greater is the effect 
on the flying qualities. 

Mr. WHITTINGTON :—How do you compensate for the 
unloading of all the mail on a flight? 

Mr. Lotr:—The mail is stowed at 
gravity. 

Mr. MARTINS:—Concerning the copper-mesh cover- 
ing used on the secondary conductors of the ignition 
system to reduce electrical interference with radio re- 
ception, has any trouble been experienced from reduc- 
tion of the current delivered to the spark-plug by the 
condenser effect of this copper-mesh covering? 

Mr. SEYMOUR:—Yes, and considerable experimenting 
has been required to get the right proportion of insula- 
tion on the wires with the mesh, but this has been 
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Cadmium 


N spite of the relatively high price of cadmium, and the 

fact that the world production is only of the order of 
500,000 Ib. per year, the metal is beginning to find a num- 
ber of important applications. It has very recently been 
applied to the rust-proofing of locks, hardware, automobile 
parts, and wire products by a process which involves elec- 
troplating the cadmium thereon, and subsequently heating 
the plated articles for several hours, whereby the cadmium 
coating is alloyed with the metal of the plated article. A 
small proportion of cadmium is often alloyed with silver to 
render the latter more resistant to tarnishing agents. 

An especially promising application of cadmium appears 
to be in its addition to copper intended for wire-drawing. 
These alloys have a higher tensile strength and annealing 
temperature and greater resistance to abrasion than hard- 
drawn copper, and, since only a small proportion of cad- 
mium confers these benefits, its addition to the copper does 


not seriously reduce the electrical conductivity of the wire. 

Cadmium is also finding limited use in jewelry, since it 
gives green alloys with gold; and it is employed to some 
extent in fusible alleys. Its addition to aluminum is ad- 
vantageous where the aluminum is to be used in the manu- 
facture of aluminum powder. The addition of cadmium in 
this instance improves the color and luster of the powder 
and makes it more resistant to atmospheric corrosion when 
used in paints for lacquers. 

One of the latest uses reported for metallic cadmium is 
in the manufacture of tungsten electric-light filament. An 
alloy of 42 per cent cadmium, 53 per cent mercury, and 5 
per cent bismuth is impregnated with tungsten powder. 
The mixture is made into wire by the extrusion process, 
and, after passing through a die, is heated to drive off the 
alloy and finished by heating in a vacuum to consolidate the 
tungsten.—Industrial Bulletin of Arthur D. Little, Inc. 





Production of Motor Fuel from Coal 


ACTIVE investigations to develop primary and secondary 

sources of motor fuel against the future declining pe- 
riod of petroleum production are reported by the Bureau 
of Mines to have gone steadily forward with noteworthy 
practical achievements. The Bergius process for hydro- 
genation and liquefaction of coal converts coal into crude 
low-grade oil from which, by further refining methods sim- 
ilar to those used in the petroleum industry, gasoline, 
kerosene, Diesel-engine fuel-oil, and pitch are obtained. A 
parallel development has been the conversion of coal into 
gasoline substitutes by catalytic methods, by way of com- 
plete gasification of coal or coke with subsequent conver- 
sion of this gas into alcohol or hydrocarbons. 


The Bergius process gives a yield of 140 U. S. 
refined products per short ton of typical gas-flame coal of 
6 per cent ash, made up of 48 gal. of motor fuel, 54 gal. 
of Diesel-engine and creosote oils, 16 gal. of lubricating oil, 
and 22 gal. of fuel oil. 

Several companies in this Country have successfully de- 
veloped the commercial manufacture of methanol from 
coal for American needs for solvent and chemical purposes. 
Although methanol is inferior to gasoline for motor fuel, 
it is stated that it can be so used. It is predicted that the 
direct hydrogenation of coal and in the hydrogenation of 
next five or ten years will show much advance both in the 
carbon monoxide.—Domestic Commerce. 
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ARKED improvement in high-speed high-effi- 
l ciency engines will be accomplished during the 
next few years, according to the author. They will 
have better balance, longer life and greater efficiency, 
and will develop more power and be more satisfactory 
to the motoring public. Details of recent develop- 
ments in this class of engine are given by the author 
after remarking that the present trend is toward a 
large number of small changes in design and con- 
struction rather than toward radical departures from 
former design and methods. 

Mr. Duesenberg comments upon the main features 
of design of his 91l-cu. in. racing-car engine and its 
parts, and on the troubles that necessitated design 
changes. The combustion-chamber is stated to be 
the most important contributor to high efficiency. If 
the shape of the combustion-chamber, the area of the 
valves, and the location of the valves and spark- 
plugs are not right, all the other refinements of de- 
tail are of little value. The inlet manifold is second 
in importance, particularly with present-day fuels, 
and becomes of even greater importance as the speed 


bringing about a large number of small changes 

in construction and design. The possibility of 
designing such an engine is the result not of any new 
discovery or important development, but of refinement 
and betterment rather than of radical departure from 
the old design. Removal of material from one part, 
together with a change in its shape and contour, and 
the addition of weight to other parts may be necessary 
for best results. Such an engine is a combination of 
many slightly changed details of its slow-speed prede- 
cessor. A change in one or two details may change the 
characteristics and performance very materially; there- 
fore, it is possible that the results of the various tests 
I shall cite may be obtained in various other ways that 
differ from the constructions we use. 

Marked advance in high-speed engines will be made 
They will have more power, 
better balance, longer life and greater economy; there- 
fore, they will provide more comfort for the motoring 
public. Every piece that goes into a high-speed engine 
must function properly or the job will be a failure. 
With the old-time slow-speed engine, almost any con- 
struction would pass, and problems that are now of 
utmost importance could then be ignored. I believe 
this is particularly true of such parts as connecting- 


[os present trend toward high-speed engines is 


; rods, pistons and piston-rings. 


Fig. 1 shows a cross-section of our 91-cu. in. racing- 
car engine as it was built several years ago; since then, 
& general change in the cylinder-head construction has 
been made. Formerly, the valves were under-cut and 
did not permit free flow for the incoming gases or the 





1M.S.A.E.—Vice-president in charge of engineering, Duesen- 
berg, Inc., Indianapolis. 


of the engine increases. There is no hard and fast 
rule by which to work, as the firing order and the 
length, size and number of bends in the manifold 
affect the performance. Apparently the manifold 
that gives best top-speed performance does not give 
best results at low speed, and the manifold for best 
economy does not give high-speed performance. Un- 
less a manifold can be perfected so that double car- 
buretion becomes practicable, the author sees no 
means of obtaining correct air-fuel mixtures at all 
speeds. 

Valve area is a controlling factor for high speed 
unless a supercharger is used, in which case the pres- 
sure created by the supercharger can offset to some 
extent a deficiency in valve area. Shape of the valve, 
its circumference and the surrounding contour of the 
cylinder-head all play an important part. 

In the discussion the author gives further details 
and cites some of his experiences while testing engines 
and parts of new design. Engine lubrication and heat 
dissipation, supercharging and methods for lubricat- 
ing superchargers also are discussed. 


exhaust gases, and we could not get as much fuel 
through the engine as with the later design. The engine 
now has a better combustion-chamber; the gas enters 
faster and goes out faster. The principal advantage in 
this change lies in the way in which the exhaust valves 
cool. In the former design, when the valve moved 
down, there was about a 5/32-in. clearance. There was 
so much obstruction that we never fully determined 
whether it was on account of uneven flow of exhaust gas 
that the valve would burn, or was because the heat was 
dissipated unevenly; but the valves would start burn- 
ing on one side and give trouble. The trouble never 
was really serious but it was very annoying, and we 
found it rather hard to keep an engine running for 
three or four races without doing a great deal of valve 
grinding. The engine that won the 1927 race at In- 
dianapolis was exactly of this construction. We used 
an extremely large quantity of water above the valves 
and around the spark-plugs, giving an excellent chance 
for cooling; but, even with all that cooling, the valves 
would give trouble. 

In this particular engine, a third spring on the out- 
side acted only against the valve tappet, and the two 
smaller inside springs acted directly against the valve. 
We wanted to reduce the tension on the valve and put 
part of it on the tappet to see if that would give satis- 
factory action; but this did not work out satisfactorily. 


IMPORTANT EFFICIENCY FACTORS 


The most important factor for high-efficiency engines 
is the combustion-chamber; its shape, the valve area, 
and the location and position of the valves and spark- 
plugs. If the head construction is wrong, all the other 
refinements of detail are of no real value. The par- 
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ticular construction of cylinder- 
head shown in Fig. 1 is very ef- 
fective in racing engines. We 
all know of the Ricardo head and 
what it has done in many cases 
toward adding speed and power 
to engines. The Ricardo head is, 
I think, very economical; it is easy 
and cheap to build and helps many 
engines to produce more power. 
The inlet manifold no doubt is sec- 
ond in importance. This is particu- 
larly true with the present-day fuels, 
and becomes of more importance as 
the speed of the engine increases. 
The firing order and the length, size 
and number of turns or bends in the 
manifold affect the performance to 
such an extent that no hard and fast 
rule exists by which to work. Ap- 
parently the manifold that gives best 
top-speed performance does not give 
the best results at low speed, and the 
one for best economy does not give by 


the high-speed performance; so, at bg SF 
best, it is a matter of compromise {4 f 43 
and, until we can design a perfected [i }/ 
manifold that may have two carbu- 4 
reters and two leads to the cylinders, 3 


I can see no means for getting cor- 
rect mixtures at all speeds. 


Recent experiments by several men A 
in the industry may make double % r 


carburetion possible and practical in 
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its total open time, a_ very 
marked gain results from valves 
having the greater circumfer- 
ence, on account of their extra 
area. There is a further gain on 
account of the extra valve-seat 
face for the exhaust valve, which 
dispels the heat faster, and, since the 
heat has a shorter distance to travel 
from the center of the valve to the 
seat, it is possible to run an engine 
equipped with two small exhaust 
valves with considerably higher com- 
pression than can be used in an en- 
gine having one large valve only in 
each cylinder. 

Transferring the heat through the 
valve-seat into the cylinder-wall and 
to the cooling water or cooling fins 
is very important. I believe that this 
was not realized several years ago; 
but in the development of high-speed 
engines the importance became more 
and more evident. Another factor 
in favor of the double valve is that 
valves, valve-springs and retainers 
can be made lighter in proportion to 
their capacity, and therefore the pos- 
sibility of higher speeds and better 
performance is considerably in- 
creased. 

Much has been said about the com- 
parative advantages of tulip and of 
mushroom-head valves. I doubt if 


> 
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the very near future. Sample mani- 
folds have given a performance of 
15 to 20 per cent greater economy at 
low speeds and much smoother en- 
gine performance, and at the same 
time have made it possible to carry 
the top speed of the car 4 or 5 m.p.h. 
higher than before. The particular advantage gained, 
however, was in acceleration and getaway. But at pres- 
ent the new type of manifold is rather hard to build and, 
for this reason, it may be a long time in coming into use. 

The third important consideration influencing high 
speed, efficiency and performance is valves; that is, 
their design, the valve area, and their operating mech- 
anism. For low speeds, valve area does not seem to be 
a great factor; but for high speeds it is the controlling 
factor unless a supercharger is used, in which case the 
pressure created by the supercharger can offset to some 
extent the deficiency in valve area. Shape of the valve 
and the surrounding contour of the cylinder-head, 
as well as the actual valve-area, plays an important 
part. 

Circumference of the valve also is very important; 
for instance, one valve with a 1 19/32-in. port-diameter 
has 1.988 sq. in. of gas-port area and a circumference 
of approximately 5 in., whereas two valves of 1%-in. 
port-diameter have a combined port area of 1.990 sq. in. 
but have a circumference of slightly more than 7 in. 
This is a marked gain. Since the high-speed engine re- 
quires the least possible lift of valves to be able to 
operate them at maximum speeds, it is desirable to 
keep this valve-lift low; and, since the valve is at its 
maximum opening for only a very small percentage of 


FIG. 





1—CROSS-SECTION OF RACING- 
CAR ENGINE 


any great difference exists so far as 
actual performance is concerned. No 
doubt the tulip valve is a little better 
adapted for inlet use on account of its 
better streamline; but the mushroom 
valve, I believe, is better for exhaust 
use, because it has less surface ex- 
posed to the heat and maintains a better seat on the 
valve-seat than is possible with the tulip valve. It has 
been claimed that the tulip valve has the advantage of a 
dead air-space in the hollow part of the valve, but this 
idea is entirely wrong; the outer edge of the tulip valve 
may draw away from the seat when the valve becomes 
extremely hot and draws up into the valve chamber. 
This same tendency exists with the mushroom valve; 
but, since the combustion-chamber surface of the valve 
becomes hotter than the stem side, I believe this ten- 
dency is partly overcome and that a tighter seat will be 
secured with the mushroom exhaust-valve than with 
the tulip valve. Regarding my previous reference to 
two valves, I mean the two exhaust-valves and the two 
inlet-valves. 

We are using mushroom valves for the exhaust with 
very good results. Those in the 1927 racing engines at 
Indianapolis appeared to be just as good after the race 
as before; no scaling was evident and they did not 
burn. Recently, we used a set of stock-car valves that 
were rather thin, and a bad case of preignition re- 
sulted. I suggested that new valves be put in and this 
cured the trouble, which shows that it is necessary t0 
have considerable metal in the valve around the seat or 
it will not cool properly. With four valves per head, 
it is rather easy to get good cooling of the valves. 
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LIMIT OF EFFICIENT PISTON SPEED 


Fig. 2 is a chart plotted from data obtained on two 
of our engines. Neither engine is of the size and type 
that we shall use in our private passenger-cars of the 
future. We started development work about 18 months 
ago and built four engines. The crankcases and cylin- 
der-blocks were of very much the same design, but the 
crankshafts were of four different types. The two en- 
gines from which the curves in the chart were plotted 
were identical in cylinder and valve construction, but 
one had two valves and the other had four valves. The 
two-valve and the four-valve curves are specified on the 
chart. 

The gas velocity for the two-valve head is consider- 
ably higher than for the four-valve head, although the 
area in the head port gives some advantage to the four- 
valve engine. As the speed increases above 1000 r.p.m., 
the two-valve curve drops off while the four-valve curve 
keeps ascending. The four-valve engine had fairly good 
power at 4200 r.p.m. but from that point on a great 
deal of trouble seemed to be caused by blow-by past the 
piston-rings. At 4400 r.p.m. the piston speed was about 
3480 ft. per min., which is about as far as we could go; 
in fact, we could not secure good efficiency at a greater 
piston speed than 3300 ft. per min. 

It is impracticable to run engines at these extreme 
speeds and valves at the resulting extreme heats, and it 
should not be considered for general practice. It is 
impossible for the designer to construct an engine in 
which the valves will not heat above the temperature 
at which they are intended to run, if the engine is used 
under these high-speed and extreme-performance con- 
ditions and with bad carburetion and other detrimental 
elements entering into its operation. Sometime during 
the life of most engines these conditions are likely to 
arise, and therefore it is of utmost importance that 
these finer details be worked out in the best possible 
design. 

TROUBLE CAUSED BY VALVE-BURNING 


In racing cars, the greatest trouble we have is with 
burned valves. When a car is run for a lap or two with 
a bad fuel-mixture, it usually develops burned valves or 
a bad spark-plug. One cannot detect such trouble soon 
enough, when running the engine at such extremely 
high speeds, to prevent some damage to it. The same 
is true with high-speed stock-car engines; drivers use 
poor gasoline, do not get good fuel-mixtures, insist on 
driving the cars fast and are likely to burn the valves 
before they know it. 

Recently we tested on the Indianapolis speedway one 
of our cars equipped with a four-valve head and having 
a 5.3-to-1 compression-ratio against a car that had a 
two-valve head and a 6.3-to-1 compression-ratio. At 
15 m.p.h., the gage showed the compression pressure to 
be 12 lb. per sq. in. higher on the 6.3-to-1-ratio car than 
on the other car. At 50 m.p.h., the gage pressures were 
virtually equal. At 80 m.p.h., which was about as fast 
as the two-valve car could go, the gage showed 12 lb. 
higher pressure on the four-valve engine than on the 
two-valve engine with the higher compression. Tests 
made on a high-compression-ratio engine at a car speed 
of 25 m.p.h. do not always tell a true story of the effi- 
ciency of the engine at higher speeds. When using four 
valves and a low compression-ratio, the car gives good 
performance and operates nicely at low speed, the valves 
cool well and the compression can be slightly higher 





than in the two-valve engine; when the car travels at 
high speed, an adequate amount of fuel enters the cyl- 
inders and gives high torque. 


IMPORTANCE OF VALVE-SEAT ANGLE 


The valve-seat angle is of considerable importance 
for high speed. It is possible to get considerably more 
area and a better opening for the same lift with a seat 
of 30-deg. angle than with a 45-deg.-angle seat. The 
speed of engines is controlled mainly by the ability to 
move the valves fast enough and to obtain the largest 
possible inlet area. Further, the heavy valve-springs 
necessary for extremely high speeds cause the valve- 
seats to pound out, and the 30-deg.-angle seat does not 
have so great a wedging effect as has the 45-deg.-angle 
seat. Our experience has been that, at the higher car- 
speeds, the gain is from 5 to 7 per cent with the 30-deg.- 
angle seat. 

PISTON AND PISTON-RING DESIGN 


Pistons and piston-rings also are important factors, 
and there seems to be a very wide range of opinion as to 
what constitutes correct piston-design. All agree that, 
to perform properly, a piston should fit the cylinder as 
closely as practicable so that the rings can function. 
They must not touch the cylinder-walls but must ride 
on a thin film of oil so that they will not score the cylin- 
der. The trick is to have the piston fit uniformly for 
the full length of the skirt when either hot or cool and 
to keep oil on this surface, but also to keep it off of the 
head of the piston. 

Piston-ring manufacturers claim that the piston must 
fit the cylinder, at least within a very close limit, to 
control the oil properly and keep the rings in good con- 
dition. The reason is that the head of a loose-fitting 
piston rocks back and forth, causing the rings to wear 
in their grooves, so that they soon acquire a rounded 
cylinder-wall contact, ride over the oil, and lose their 
efficiency. From our recent experiments with pistons 
and rings, we have reached the conclusion that no defi- 
nite rule exists for getting satisfactory results. In one 
case we obtained excellent results with a very plain pis- 
ton, using three compression rings and no oil ring. In 
the construction of the piston that we use, it seems that 
oil rings are necessary for continued good performance. 
The pistons to which I refer, however, had run about 
9000 miles and gave an average oil-economy of 1000 
miles per gal. when running at an average speed of 
about 65 m.p.h. In a recent test of the same engine 
on the block at a speed corresponding to 50 m.p.h., the 
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economy was 2000 miles per gal. At 70 m.p.h., the 
efficiency dropped below 1000 miles per gal. In an en- 
gine of the same type, with -in. larger bore, we have 
used the standard piston and four plain rings and have 
been unable to get more than 300 miles per gal. at these 
same speeds. 


PISTON WEIGHT AND BEARING PRESSURE 


As a result of experimenting with about a dozen sets 
of pistons and various ring combinations, we have con- 
cluded that it is impossible to predict with any degree 
of accuracy what a given piston-and-ring combination 
will do. We have on a number of occasions had better 
oil economy with straight compression-rings than we 
have had with a combination of compression and oil 
rings. It appears that the regular compression-rings 
can function satisfactorily for retaining oil; however, 
after several thousand miles of running, they gradually 
lose the ability to retain the oil and start to pump oil. 
I believe that oil rings help considerably to avoid this 
condition. 

Our tests have been very unsatisfactory in that we 
do not seem to be able to secure the same results twice 
in succession. We have learned, however, that long- 
skirted pistons are somewhat better than those with 
short skirts, and that a larger number of rings is slight- 
ly better than a smaller number. We have learned also 
that the piston must be round, that the nearer it comes 
to having full cylinder-contact the better are the results 
we obtain, and that too heavy a head will cause trouble 
at high speeds. The weight of the piston is important 





S. A. E. JOURNAL 


and should be kept as low as possible, as the combined 
weight of the piston and connecting-rod determines the 
smoothness of operation of an engine and its life and 
service. Connecting-rod-forging manufacturers have 
told us that, as the lower end of the rod revolves with 
the crankshaft, its weight does not matter and so they 
want to put plenty of material in it. This practice 
should be discouraged because it makes it necessary to 
use heavier counterweights, or, if counterweights are 
not used, it increases wear on the main bearings. In 
either case, it increases wear on the crankpins, and this 
is a tremendous factor in the higher-speed engines. 
Pressures on racing-engine bearings are not so great 
as many think, because the engines now used are of the 
short-stroke type, of from 234 to 3-in. stroke, and the 
piston speed of the present-day 7000-r.p.m. engine is 
about 3200 ft. per min. When we first used eight- 
cylinder-in-line engines, they had a 514-in. stroke and 
we ran them at 3200 to 3300 ft. per min. piston-speed. 
In the 183-cu.-in. engine we used a piston speed of 3000 
ft. per min., and in the 122-cu.-in. engine we used a 
piston speed of 2900 ft. per min. When we designed 
the 91-cu.-in. engine, our aim was to run it at 6500 to 
6600 r.p.m. and get a piston speed of 2800 to 2900 ft. 
per min. Now that the speed of this engine has been 
increased to nearly 7000 r.p.m., we still are within the 
safe limits of about 3200 ft. per min. piston-speed. We 
have found it impossible in some of our recent work to 
obtain proper ring functioning at a piston speed of more 
than 3300 ft. per min.; they would fail utterly to func- 
tion properly at a speed of 3600 to 3800 ft. per min. 


THE DISCUSSION 


A MEMBER :—Has a valve-seat having less than a 30- 
deg. angle been tried? 

F. S. DUESENBERG :—Yes, we tried flat seats but they 
are not nearly so good as a 45-deg. seat. 

W. G. CAREINS’:—I have had considerable experience 
recently on oil-consumption tests. At first, I could not 
get uniform results. The principal cause of the trouble 
was in draining the oil out of the engine; if we drained 
the oil at a temperature of 70 deg. and again at 100 deg. 
fahr., the results would be entirely different. I finally 
was able to duplicate results within 10 per cent, which I 
thought was good; that was on a block test, however. 
We had to drain the engine a long time to get results 
which did not vary more than 10 per cent. 

Mr. DUESENBERG:—We have had the same difficulty 
on the block test. We obtain uniform results because we 
keep the oil at a temperature of 180 deg. fahr., but it 
is a different matter on the road because the tempera- 
ture varies. We found that it is not necessary to use 
oil rings, although I think it is advisable to use them 
because the results over a longer period will probably 
be better than if straight compression-rings are used. 
Another thing we found is that long piston-skirts help 
very materially in keeping the oil regulated; with very 
short pistons we had been having trouble. We also have 
been having better results with four rings than with 
three, although the best economy was with a piston on 
which we used three straight compression-rings. The 





2M.S.A.E.—Assistant engineer, Nash Motors Co., Kenosha, Wis. 
3 A.S.A.E.—Sales engineer, The Perfex Corp., Milwaukee. 


4M.S.A.E.—Vice-president, works manager, Madison-Kipp Corp., 
Madison, Wis. 


oil consumption was no greater after 9000 miles of run- 
ning than it was after the first 1000 miles. 

H. L. ZIMMERMAN’*:—In measuring the oil in oil- 
consumption tests, did you take into account that there 
may have been dilution in the crankcase? 

MR. DUESENBERG:—No, but we have checked the oil 
and found that the dilution was not very great because 
the tests were made in mostly straight-away running 
in which there was not much opportunity for oil dilu- 
tion. Also, in most of such tests, we have used a rather 
hot stove. When running on the speedway at speeds 
varying from 40 to 90 m.p.h., the difference in oil con- 
sumption is so marked that we have tried to make the 
tests at speeds of 50 to 60 m.p.h. 


O1rL-CONSUMPTION MEASUREMENT 


T. E. COLEMAN*:—We find in drawing oil from a 
small tank with a small pump, starting with a cold en- 
gine and having the oil at a certain level marked on the 
gage glass during the operation of the engine, that as 
the oil heats up while taking it out of the tank the level 
increases; so, to measure how much oil we have taken 
out, we have to let the tank cool to room temperature 
and fill it up again to the level it had at first. The oil 
expands a great deal as it becomes hot and, unless it 
is measured each time at the same temperature, the 
measurements will be very inaccurate. 

Mr. DUESENBERG :—All our measuring has been done 
after running the engine a certain distance. We always 
have to bring the engine in when it is warm, and never 
drain without having the water up to a given point in 
the radiator. After the engine has run 15 or 20 min. it 
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is always warm, although it is a little cooler at one 
time than at another on account of difference in the 
outdoor temperature. 

WILLIAM 8S. HARLEY’:—We use a throttle-controlled 
pump to deliver oil at the rates needed by the engine. 
Up to a speed of 30 m.p.h. our engine consumes oil at 
the rate of about 1000 or 1100 miles per gal. At 40 
m.p.h. the rate is 275 miles per gal.; that is, four times 
as much oil is consumed at the higher speed. We 
worked this out through traffic and other variable speed- 
conditions. Measured into the engine at the foregoing 
rate, the oil meets all conditions satisfactorily. 

CHESTER S. RICKER’ :—Several years ago I made some 
tests on the speedway of about six different brands of 
oil for an oil company; four tests of each kind of oil. 
They were made one after the other and then repeated. 
The variation in results was less than 8 per cent. We 
did not measure the oil, but weighed it as it was put in 
and as it was removed, then all the oil was checked for 
dilution, but there was no great amount of dilution. 
The car was run at a uniform speed of 50 m.p.h. for 
1 hr. for each test. From the weight of the oil and the 
specific gravity of the sample, we could tell what the 
volume was when reduced to a uniform temperature of 
60 deg. fahr. for all samples. 

Mr. DUESENBERG:—What was the average tempera- 
ture of the oil when running? 

Mr. RICKER:—Usually about 140 deg. fahr. 
cases it was 190 deg. and in others 130 deg. 

Mr. DUESENBERG :—We have had difficulty in keeping 
the oil temperature down to 155 or 160 deg. fahr.; in 
summer it is rather difficult to keep it below 185 deg. 


In some 


BORE-STROKE RATIO AND SUPERCHARGING 


Mr. HARLEY:—What is the most effective ratio be- 
tween bore and stroke for racing engines? 

Mr. DUESENBERG :—Regarding the general ratio, we 
feel that as the engines become smaller the stroke must 
be shorter and the pistons a little larger to give the 
speed and power desired. We also have to take care to 
keep the valve areas large enough; the smaller the pis- 
ton is, the harder it is to design a good valve. 

About three years ago we had the idea of building 
superchargers on stock cars. Seven were put into ser- 
vice. One has been back in the plant since, two have 
been taken off, and four are still used and the owners 
are satisfied with them. Our engine, which has rather 
high compression, developed more or less detonation; 
but, with the supercharger, we do not get detonation, 
particularly at about 25 to 30 m.p.h., and there seems to 
be quicker acceleration. We use a type of blower that 
is similar to a racing-engine supercharger; I think it 
pulverizes the fuel to some extent and gives a more uni- 
form mixture to all cylinders. One reason we considered 
using four valves per cylinder was because we thought 
we could do with the extra valves just about what we 
had been trying to do with superchargers; that is, keep 
the compression ratio low, fill the cylinders and maintain 
top speed probably better than with a supercharger on a 
two-valve engine. Many think that a supercharger is 
necessary to get top speed, and that the supercharger 
must be of the most positive type; but I feel that is not 


5M.S.A.E.—Chief engineer and 


treasurer, 
Motor Co., Milwaukee. 


Harley-Davidson 
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economical. With a supercharger, if the engine is built 
for low compression and then run at small throttle- 
opening, much of the fuel is wasted because of the large 
combustion-space which cannot give good economy. If 
the engine is run wide open and all the fuel is put into 
a standard combustion-space, detonation occurs because 
too much fuel is being crowded into the cylinders at 
low speed. At high speed, the engine can take care of 
the high compression. A positive blower that cuts in 
at a speed of about 40 or 50 m.p.h. introduces compli- 
cations; whether it is worth the price, I do not know, 
but it would give very good performance, perhaps 10 
m.p.h. higher than at present. 

QUESTION :—What method of lubricating the super- 
charger do you use? 

Mr. DUESENBERG :—We are using roller and ball bear- 
ings; the ball bearings are on the aft end of the shaft 
and oil is pumped into the case; but this is not entirely 
satisfactory because the drivers are inclined to reduce 
the oil pressure and, when the engine is running at a 
speed of say 3000 r.p.m., there is no supercharger pres- 
sure. The clearance around these and the other bear- 
ings is great enough so that, when the shafts run at this 
speed, the suction draws the oil out of the bearings; 
then they smoke badly and occasionally burn out. But 
we feel now that we have this condition remedied and 
will not have similar trouble in the future. We have 
another bearing that has less clearance. The super- 
charger speed of 35,000 to 40,000 r.p.m. does not seem 
too fast, and the bearings will stand up very well at that 
speed if only a little oil can be gotten to them. 


PISTONS AND PISTON-RINGS 


J. B. FISHER’:—When Mr. Bramberry first brought 
out the Tungtite pistons and rings he came to our plant 
and interested us in them. They gave remarkable re- 
sults in eliminating blow-by and improving the cooling 
of the piston-head. The action of the ring keeps oil be- 
tween it and the cylinder, and this is extremely valuable 
in prolonging the life of the rings and the cylinder. 
The life of a cylinder is limited, because of the wear 
it gets from the top rings. under wide-open throttle. 
Room certainly exists for improvement in keeping an 
oil-film on the top rings, and the Tungtite rings of- 
fered a very good means for doing this; but when we 
tried to put that ring into production we were unable 
to find anybody who could make it so that it would lie 
flat in the groove. The rectangular ring with a notch 
cut in it would immediately become distorted, and it was 
impossible to fit such rings in the groove and have them 
properly shaped. So we had to drop our development 
work, although the rings were very good in giving more 
power and less blow-by. 

What material is most satisfactory for valve-springs, 
and what bearing material gives the best results? 

Mr. DUESENBERG :—We have had the best results with 
vanadium-steel spring-material. Babbitt metal has 
given the best results as bearing material. 

QUESTION :—Is it possible to cool the side of the pis- 
ton by positive oil-spray under pressure? 

Mr. DUESENBERG :—Yes; in fact, Cooper Hewitt had a 
patent about 1908 on cooling pistons by that method. 

QUESTION :—What piston clearance is best for high- 
speed engines? 

Mr. DUESENBERG :—We endeavor to use a clearance of 


about 0.001 in. per inch of diameter for an aluminum 
piston. 
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R. L. HUMBERT’ :—Have you had any experience in 
using two rings in one groove? 

Mr. DUESENBERG :—We have an engine running now 
that has three grooves in the pistons; there are two 
rings in the upper, two in the second and three in the 
lower groove, and we obtain very fair oil-consumption 
and very little blow-by, but we also have ring squeak- 
ing. Our experience is that the upper ring wears rather 
fast; the second, slowly; and the lower, very slowly. 
That is probably because the farther down the ring is 
placed, the cooler it runs and, when the rings are run 
cool enough, there is no wear. In most cases we have 
used rings \% in. wide; but 3/32 in. also seems satisfac- 
tory. I think the ring manufacturers are trying to 





8 A.S.A.E.—Assistant 
Wis. 


research engineer, Kohler Co., Kohler. 
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discourage the use of a narrower ring. I think a 1/16- 
in. ring is very satisfactory and works out much better 
than a heavier ring. In a racing-engine piston equipped 
with three rings, we have to keep the upper ring rather 
well down from the top of the piston or it will burn; 
so the rings must be very narrow. 

QUESTION :—What material is used for the 1/16-in. 
ring? 

Mr. DUESENBERG :—We have tried both cast iron and 
steel. A steel ring made in Indiana promises to be a 
good one. One company that is doing a great deal of 
Government work standardized on that ring and sold 
many of them. They are said to be very good because 
they can be made narrow and do not distort easily; they 
are extremely hard and do not seem to wear the cylin- 
der-wall. They have a straight joint. 


Highway Bond Issues Carried 


IGHWAY bond issues totaling $240,000,000 were passed 

in four States on Election Day, while two bond issues 
amounting to $110,000,000 were defeated. Decisive victo- 
ries were registered for a bond issue of $30,000,000 in 
Louisiana; $100,000,000 in-Iowa; $75,000,000 in Missouri 
and $35,000,000 in West Virginia. A bond issue of $75,000,- 
000 in Pennsylvania, which was opposed by the Pennsyl- 
vania Motor Federation on the ground that the State already 
had ample funds for construction, was defeated; while a 
$60,000,000 bond issue in Colorado, favored by the Rocky 
Mountain Motorists, Inc., also went down to defeat. A 
$10,000,000 bond issue up for the elimination of grade cross- 
ings in California was defeated. However, a $6,000,000 
bond issue for State parks was carried by a vote of 3 to 1. 
Perhaps the most significant of the bond issues before 
the voters was the $75,000,000 issue in Missouri, which was 
originated through the efforts of the Automobile Club of 
Missouri. A previous issue of $60,000,000 has been ex- 
hausted. The new issue provides for the completion of the 


highway system in a State having a strategic location in the 
Nation’s network, assures widening of roads in the con- 
gested areas around St. Louis and Kansas City, and, even 
more significant, limits the gasoline tax to 2 cents per gal. 
and motor-vehicle license fees, through Constitutional 
amendment, to the present rate for a period of 10 years. 

The Missouri bond issue allows $25,000,000 for each of 
three years to be used in building highways and toll-free 
bridges. It also means the completion of the State’s system 
of 7640 miles of improved roads, and the construction of 
farm-to-market roads with the proceeds of the bond issue 
and the current annual revenue. 

Iowa’s $100,000,000 bond issue will mean the improving 
of the 6600 miles in the State’s primary-road system. 

The Louisiana issue, which raises the gasoline tax to 4 
cents per gal., was sponsored by the Motor League of Louis- 
iana. The West Virginia issue, sponsored by units of the 
American Automobile Association in that State, was carried 
by a vote of approximately four to one. 





Engineering 


NGINEERING in the abstract is a branch of both 

mathematics and physics. But the principal question 
that meets one in carrying out any problem in construction 
is the economic question. One of the main elements of 
success is a thorough knowledge of materials and their 
combinations into the most economical forms. The for- 
mulas to be applied in determining the strength of our mod- 
ern structures and machines may be worked out by the 
mathematician, but there is always a factor or coefficient 
determined by experience. This experience must begin in 
the schools so that men may appreciate as early as possible 
the value of gaining knowledge after graduation in such a 
form that it can be used. The great danger to the engi- 
neer, in the exclusive study of mathematics, lies in the 


tendency to work out everything from the ideal standpoint 
and to neglect the more important practical coefficient. 

The same may be said of physics. The study of physical 
science is of the greatest value, yet there is constant 
temptation to follow methods too refined for the workshop. 
The occupation of ‘the physicist is mainly with extremely 
accurate methods of studying the laws of nature, while 
that of the engineer lies with very fair approximation to 
the results worked out in the laboratory. Occasionally our 
schools develop a man whose talent and capacity for work 
will enable him to study and to retain the higher branches 
of mathematics and physics, and at the same time to grasp 
their practical application to the needs of modern life.— 
Ira H. Hollis. 
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The Secret of Fashion and Art Appeal 
in the Automobile 





By Paci Tuomas’ 


E have only to compare the car of 1928 with 
W the 1908 models, of only 20 years ago, to realize 

the enormous progress that has been made. It 
is like comparing a sleek greyhound with a mid-Vic- 
torian pug dog. I wonder, though, if our stupendous 
success is not making us a little too complacent and 
taking away some of the keen edge of the creative urge. 
It looks as though compe- 
tition and the exigencies of 
mass production have made 
us afraid to be ourselves. 


Sem1-ANNUAL MEETING PAPER 


Copying is one of the curses of American industry 
today, and is particularly inexcusable in an industry 
that has the resources and the talent of the automotive 
industry. But, if we must copy, why cut our throats 
copying one another? Why does not some small-car 
manufacturer bring out a Lancia and a large-car maker 
copy a Minerva or a Renault? Consider what a boon 
it would be to the advertis- 
ing managers to have some 
distinctive features to talk 
about that could be capital- 


If one manufacturer evolves 
a successful design, other 
makers rush to duplicate its 
salient features. 

This year’s cars are sur- 


passingly beautiful, more 
beautiful than last year’s 
cars in every price-range, 


but there is a deadly simi- 
larity. There are small dif- 
ferences in design but to the 
layman, Mr. Car Buyer, they 
all look alike. Someone put 
the spare wheel on the 
running-board, so everyone 
rushed to do the same. An 
unsung genius discovered 
the flat radiator-cap, and 
today the flap cap is stand- 
ard. It is true that most 
ornamented caps were un- 
successful, but why does not 
someone eliminate the cap 
and find another way of 


Copying is particularly inexcusable in an in- 
dustry that has the resources and the talent of 
the automotive industry. 

It is possible to achieve individuality and 
completely to avoid freakishness. 

Search deeply for the inherent qualities of 
the product to be designed and the purpose for 
which it is to be used. When these have been 
analyzed, it is a straightforward job to make 
the design express them. We can then go on 
designing cars endlessly, almost without repe- 
tition. 

If the designer will study the various emo- 
tions that can be expressed by a motor-car, he 
will have the key of fashion appeal. 

Modern art is art that is in tune with our 
time, that reflects the life of today, and ex- 
presses our ways of thinking, feeling and acting. 

The use for which the car is intended and 
the color consciousness of the people will de- 
termine what the colors shall be. 

Simplicity is the keynote in automobile de- 
sign, just as it is in modern art. When the de- 
signer becomes a layer-on of extraneous orna- 


ized, instead of, as_ today, 
being forced to resort to 
high-sounding but meaning- 
less. phrases. Extravagant 
claims in advertising are a 
sure sign of weakness in 
the product. All the adver- 
tisements are correct in 
claiming beauty, because 
there are no ugly cars to- 
day; the composite Ameri- 
can motor-car is as beautiful 
as any car in the world. 
You may well answer 
that, if every car were made 
radically different from all 
other cars, a large percent- 
age would be freaks. This is 
very likely, if we set out 
simply to be different. It is 
possible, however, to achieve 
individuality and completely 
to avoid freakishness. There 
are two ways of setting 


putting water into the ra- 
diator ? 

A number of cars have 
discontinued their individ- 
ualized hoods, to the con- 
fusion of the man in the street, who recognized cars by 
their bonnets. Several Sundays ago, a man drove up to 
my house in a new car and three of us, not experts but 
car owners, guessed it to be a certain car in the $3,000 
class; whereas, it was a car costing at least $1,000 less 
and not of great popularity. This is unfortunate for 
the manufacturers, especially when two cars in the 
Same price-range look alike. Mechanical construction 
is so nearly standardized today that there is little dif- 
ference in performance between two cars of the same 
price and, if there is no essential difference in appear- 
ance, the purchaser has no means of gaging his choice. 
It then becomes a matter of trading on turn-in. 


1 Director of sales promotion, Cheney Brothers, New York City. 


mentation, he fails in his job. 





about the creation of new 
designs. The first way is to 
scratch one’s head and try 
to think of something that 
never has been done before. 
The second is to search deeply for the inherent qualities 
of the product to be designed and the purpose for which 
it is to be used. When the qualities and purpose have 
been analyzed, it is a straightforward job to make the 
design express them. 

At this point two subjects can be introduced that are 
on everyone’s lips and which are the keynote to the 
problem. They are Fashion and Modern Art. We say 
that something is in fashion when it is popular. A 
product has fashion appeal or style appeal when it 
appeals to the public with qualities beyond its practical 
or utilitarian appeal. 

Unfortunately, we are inclined to confuse fashions 
with fads and to think of fashion as something ca- 
pricious, that changes overnight and vanishes in a day. 
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Ir ONE MANUFACTURER EVOLVES A SUCCESSFUL DESIGN, 
OTHER MAKERS RUSH To DUPLICATE ITS SALIENT FEATURES 


This probably is because we associate the word pri- 
marily with women’s clothes, which, to every man, are 
a profound mystery. As a matter of fact, women’s 
fashions, and fashions in everything else, originate in 
our mode of living, our ways of thinking, and our 
attitude toward life. Women are wearing short skirts 
and bobbed hair because they want to look young, be- 
cause they are leading active lives and cannot be both- 
ered with trailing skirts or locks. They are wearing 
thin silk clothes because our steam-heated houses and 
closed cars allow them to dispense with heavier ma- 
terials and to be more alluringly feminine. 


CAN TRANSLATE PRINCIPLES OF FASHION 


The principles of fashion as applied to women’s 
clothes can be translated freely to the automobile busi- 
ness, because they apply to automobiles exactly as they 
do to clothes. Open cars are becoming increasingly 
popular because we are becoming daily a more outdoor- 
loving, playing people. Every town has its country club 
and all but the halt and the blind are playing golf. It 
is all a part of our National consciousness. If a ma- 
jority of our people become speed mad, every car must 
look like a racing car. If we become rich, our cars 
must be opulent. If we are a frivolous Nation, our cars 
will reflect it, and, if we are a gay, hilarious people, our 
color schemes must be gayly colorful. 

Many persons believe that fashions are set by the 
manufacturer and thrust upon a sheeplike people. We 
hear that women are slaves of fashion and are being 
exploited by the great dressmakers; but, as a matter 
of fact, the dressmakers are slaves to women and have 
nervous breakdowns trying to find the thing that fits 
into the mental attitude of the female of the human 
species. 

Fashion in motor-cars works in exactly the same way. 
A manufacturer may bring out a dozen models but he 
will do most of his business on three or four, because 
the others do not fit into the needs of the people, do not 
agree with their conception of beauty, or fail to impress 
their sense of pride. This does not mean necessarily 
that they are bad from a design viewpoint; profes- 
sionally, they may be excellent designs but, unfortu- 
nately, Mr. and Mrs. Public do not always agree with 
the professional viewpoint. They have their own little 
problems of living and very definite likes and dislikes 
that are constantly evolving as their lives and economic 
conditions develop. 


+ 





Our cars should be made fashionable and given style 
appeal, because it is our most important asset. No one 
cares about engines; their satisfactory functioning is 
taken for granted. In fact, we turn-in a car with a 
perfectly good engine and buy a new car because the 
new one appeals to our style sense, our desires and our 
developing needs. If the car maker will design with this 
in mind he will arrive at distinctly new and “different” 
cars that, in a very mysterious way, will immediately 
become popular. 


MIGHT IMPROVE FOLDING SEATS 


As an example of designing that comes from within, | 
Wwe may consider for a moment the disappearing seats in 
a seven-passenger car. Probably no feature of an auto- 
mobile receives so much invective as these tiny seats, | 
to which a grown man finds difficulty in clinging, and it 
is always the man’s lot to draw one of these seats. If 
he faces forward, his knees bump the back of the front 
seat; and, if he faces backward, he bumps the knees of 
the passengers on the rear seat. This is because de- | 
signers have put the seat almost in the center of the 
open space, on the assumption that one may face either 
way, but by doing so they have made it impossible to be 
comfortable. These extra seats are used only when the 
car is full, and usually the passengers on the small seats | 
are engaged in conversation with those on the rear seat 
and in consequence face them or sit sideways. Would 
it not be more logical to put both of the seats facing 
backward and set flush against the front wall of the 
compartment? They could then be made larger and 
more comfortable and there probably would be 15 in. 
more leg-room. If one wished to face sideways to look 
out of the windows, there would be plenty of room. 
Even if these seats were made large and had arms, the 
mechanics of making them disappear would be simple, 
and we should have accomplished a radical change of in- | 
terior design that I am sure would become fashionable 
overnight. 


er eer 


REASONS FOR COLOR FASHIONS 





Definite color fashion also exists and we should work 
out our color schemes, not only with the idea of making 
them different from any that have preceded them, but 
so that they shall express accurately the public mood in 
color and be linked up with the color trends in vogue. 

Color in women’s dresses does not change suddenly; 
fashion color-trends develop slowly, requiring a year or 
more to reach fruition. Yellows and yellow-greens were 
very much worn in the spring of 1928. These colors 
made their appearance a year before and were frowned 
upon by professional fashion people as being unwear- 
able and doomed to failure, but they have developed be- 
cause they have a definite reason for being. They look 
well with sunburn. A few years ago, women avoided 
sunburn as being disfiguring; but, with the growing 
trend toward outdoor life and sports, they have dis- 
carded the idea of being pale lilies and frankly court 
the golden-biscuit complexion that comes from sun 
baths; in fact, we have violet-ray machines that assure 
a golden tan through the winter months. Therefore, 
having acquired a lovely tan, Mary, Betty and Jane all 
wear colors that are becoming with their golden com- 
plexions. 

An interesting thing about fashion trends is that 
they may be seen a long way off, if one looks in the 
right direction, which gives us ample time for the 
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mechanical production of our merchandise. This all 
tends to prove that fashion is a fundamental part of 
life; and those who would make fashion merchandise 
must look to life around them for their inspiration. 
The designer who works according to his personal pref- 
erences and chooses his design or color because it is 
new or different will eventually find himself in a blind 
alley. This applies to automobiles exactly as it applies 
to dress, to furniture and interior decoration, to archi- 
tecture, even to kitchen utensils and food products, be- 
cause the principle is fundamental. 

The automobile is not merely a machine that moves 
from one place to another. If it were, the industry 


. would be as uninspired as the threshing-machine indus- 


try. Fortunately, cars produce a form of emotional 
thrill; they gratify the desire for effortless motion; 
they satisfy our pride of possession and our desire for 
juxury. And if the designer will study the proportion 
of the various emotions that can be expressed by a 
motor-car, he will have the key of fashion appeal or, as 
I prefer to call it, human appeal. 


ART SEEKS TO INTERPRET THE PRESENT 


The second subject that enters into our problem is 
modern art. This is even more vague and less under- 
stood than fashion, because every adult male has been 
exposed more or less intimately to fashion. Modern art 
is much more terrifying. We see wild agglomerations 
of angles, harsh vivid color, pictures of crazy fruit fall- 
ing off of three-legged tables, human or inhuman figures 
that have too much of this and not enough of that, and 
we are told that this is modern art. It is unpleasant; 
it jars on the nerves. Surely crudeness, amateurish 
vulgarity, is not the vital art of our day. A large per- 
centage of the things that pass for modern art are not 
art of any sort. 

Modern art is simply art that is modern, of the pres- 
ent day. It is art that is in tune with our time, that 
reflects the life of today and expresses our ways of 
thinking, feeling and acting. There is no reason for it 
to be in bad taste unless, as a people, we have bad taste. 
If it is erotic, Freudian or brutal, it is because these 
things have seeped into life. Sincere modern art is 
soundly artistic and is truly beautiful. Its principal 


characteristic is that it has shaken off tradition, the, 
meaningless elaborations with which academic art was 
cluttered, and started simply and directly to interpret 
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To COMPARE THE CAR OF 1928 WITH THE 1908 MopDELS IS LIKE COMPARING A SLEEK 
GREYHOUND WITH A MID-VICTORIAN PUG DOG 


FASHION AND ART APPEAL IN THE AUTOMOBILE 
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SINCE WOMEN’S COLOR PREFERENCES ARE CLEARLY Ex- 
PRESSED IN THEIR CLOTHES, WE HAVE DEFINITE CLUES FOR 
THE SOLUTION OF THE COLOR PROBLEM 


the things round about. Probably the greatest confu- 
sion about modern art is caused by the many insincere 
efforts that appear and the work of people who do not 
understand the fundamental principles but believe that 
anything that is freakish and startling is modern art. 

As a matter of fact, modern art closely parallels 
fashion, for both are interpretations of the present 
moment. It has everyone by the ears, and staid old 
manufacturers of everything from pianos to pots are 
using so-called “modern art” in their advertising and 
are even giving their products modern decoration and 
color. An oil-stove manufacturer is planning modern 
colors for his product, and a railroad has already painted 
its locomotives in colors. But more must be done than 
to choose a color at random; we must have a clear un- 
derstanding of why we use color, what color to use and 
how much of it, so that we can defend our products 
against criticism. 


EFFECT OF DISCOVERY OF STREAMLINE PRINCIPLE 


There is much reason for hope in the fact that an 
ever-increasing number of manufacturers and mer- 
chants realize that their goods must be sold on a plus- 
appeal called style and fashion, and that color and 
modern art are necessary adjuncts of selling. Automo- 
bile design and coloring have gone farther along the 
road than the designing of 
any other object used in our 
daily life. Discovery of the 
streamline principle of design 
was the most important single 
factor in breaking the auto- 
mobile away from the horse- 
and-carriage age, and with 
the first streamlined car the 
term “horseless carriage” be- 
came obsolete. 

Streamlining was sound de- 
sign because it was a princi- 
ple derived from the object it- 
self, not something applied 
from the outside or borrowed 
from some other field of deco- 
ration. This serves as an ex- 
cellent example of modern-art 
design and style design; and 
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it probably will serve as a springboard for body design- 
ers for some years to come, until someone discovers a 
fundamental principle that is as inherent in the automo- 
bile as is speed and expresses what a car means to us. 

By following this fundamental principle of making 
design express the inherent qualities and characteristics 
of the car and our attitude toward automobiles, we can 
go on designing cars endlessly, almost without repeti- 
tion, for there is a wealth of characteristics to express 
and the constantly evolving and changing attitude of the 
people to give us additional keynotes. Considering de- 
signing first in the light of car characteristics, it is 
found that the automobile inherently represents power, 
speed, and graceful motion. It must express these char- 
acteristics and at the same time be comfortable and 
sufficiently luxurious looking to satisfy the desire for 
fine things. 

Although we have come a long way in expressing 
these things, the end of the road is not in sight by many 
weary miles. Many refinements must be made before 
the motor-car approaches perfect expression. Today 
we occasionally see examples of bad design that are pro- 
duced because the designer has not recognized the limi- 
tation of his problem. It is still the practice, unfortu- 
nately, to transplant interior decoration from houses to 
automobiles. We see Georgian and Louis XIV interiors, 
and some that are a mixture of several periods. The au- 
tomobile is not a house, not an apartment, nor is it on a 
stone foundation, and the interior decoration common 
to dwellings is out of place in it. Nothing about Georg- 
ian decoration expresses flight or speed; it is static. 
Our design is sound only when it expresses the charac- 
teristics of an automobile, and does so without leaning 
on the past or the classical periods. This does not limit 
us so much as one would suppose, because one car may 
express one characteristic and another car something 
else, depending upon the purpose for which each is built 
and the character of those who are expected to buy it. 
A car that is intended only for driving a sedate old lady 
and gentleman through city parks at 15 m.p.h. would 
not look like a racing car, but would express luxury and 
comfort. One that is to be used for touring would ex- 
press speed, power, and graceful motion; one that 
habitually dashes to country clubs and roadhouses might 
have a gayer note introduced in its decoration, and its 
lines would be sportier. 


FLOW OF LINES BROKEN UP BY GADGETS 


Whatever characteristic is to be expressed, we must 
nevertheless cling definitely to the basic character that 
is inherent in automobiles. I believe that one of our 
outstanding faults today, even in the finest cars, is 
our habit of hanging gadgets in every possible place. 
Having developed the streamline principle in the gen- 
eral outline of the car, we proceed to break up the flow 
of lines by mounting spare tires on the running-boards, 
by gaily nickled mirrors that are fastened on with 
chains, and using side-lights, oversize head-lamps, 
trunks, and elaborate bumpers that attract attention to 
themselves and disturb the ensemble. Then, to com- 
plete the picture, we nickel-plate everything that can be 
nickeled. The vertical line of a nickeled radiator is at 
right angles to the direction of movement, and the large 
square windows make the usual sedan appear static and 
lumbersome. 

Simplicity is the keynote in automobile design, just 
as it is in modern art. Frank Lockhart’s Black Hawk, 





while extreme and not advanced as a standard for cars 
cf customary use, had an inspiring rhythm of line 
that was well developed scientifically to eliminate wind 
pressure and, as a result, every curve had a reason for 
being. Airplanes are developed in the same way and 
often are amazingly beautiful. Even at rest they have 
an appearance of flight. Yet I doubt very much that 
airplane designers have given a thought to line for 
beauty’s sake alone. If a certain body curve is scien- 
tifically correct, no esthetic reason could make the de- 
signer alter it a hair’s breadth. 

Some day a car maker will seriously use the wind- 
tunnel in his car designing, and from that day will date 


a new era of design. The entire contour of the car will - | 


change; fender lines will be affected; even radiation and 
cooling may be solved in a new way. Who can say that 
we may not use an advanced type of electrical refrigera- 
tion to keep the engine at a uniform temperature? 
Lamps may be changed, also; perhaps they will be em- 
bedded in the body or the lighting be accomplished by 
reflection from a chromium mirror, the source of light 
being a concealed electric lamp synchronized to move 
with the turning of the wheels so that the light will ac- 
curately follow the path of the car. 

This, truly would be modern art—the designing of 
the product from the consideration of its inherent quali- 
ties and the use for which it is intended. And, as we 
progress, new fields that will be fertile through endless 
years of tilling will open to the designer. 


EXTERIOR COLORS Must APPEAL TO WOMEN 


Exterior color problems will solve themselves in the 
same way. The contour of the body will determine the 
separation of the colors, while the use for which the car 
is intended and the color consciousness of the people will 
determine what the colors shall be. 

Much study has been given to color of late, and beau- 
tiful results are attained. Capt. H. L. Towle has shown 
keen vision and has been sound as a dollar in his reason- 
ing. I know that he has not picked colors out of a hat 
nor gone into a trance and dreamed them; but, by a 
combination of artistic sensitiveness and clear thinking, 
he has arrived at logical color conclusions that cannot 
avoid being beautiful. 

One point, however, that I wish to emphasize is the 
importance of employing colors to appeal to women, 
because few cars are purchased that are not passed upon 
by a critical feminine eye. And, since women’s color 
preferences are clearly expressed in their clothes, we 
have definite clues for the solution of this problem. 


INTERIOR SIMPLICITY HIGHLY DESIRABLE 


Stepping into the interior of today’s cars, we find 
much to discuss. For some reason the improvement of 
the interiors has not advanced so far as that of body 
lines, possibly because engineering principles do not 
apply so clearly and we are on more uncertain ground. 
We can start very well, however, by applying the rule of 
simplicity, keeping in mind the functions of the interior. 
Let us remove as many gadgets as possible and rigidly 
make what remains harmonious with the design as a 
whole. 

Much has been done to simplify the dash by grouping 
the instruments and gages ina panel. But, having done 
this, why introduce elaborate moldings and pointless 
ornamentation, perhaps machine-turning the face of the 
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panel so that the effect is almost as dizzy as before? 
This is not modern art, it is mid-Victorian. The aim 
undoubtedly is enrichment, but an effect of even greater 
richness can be arrived at by using simple lines, taking 
advantage of the beauty of the materials and judiciously 
using color. 

Since cars are essentially so modern, the hardware 
should be modern and the designs not borrowed from 
the past. This is perhaps a small point, but classic 
hardware is as out of place in a car as Louis XIV hard- 
ware would be in a Turkish mosque. It is esthetically 
wrong. 

Texture is a quality that I feel has been neglected. 
In every art, texture or surface quality is of prime im- 
portance. When choosing textures for car interiors we 
should return once more to the first principles of in- 
herent characteristics, use, and to the people. Because 
women have more leisure for car driving than have men, 
we can well afford to make the interiors appeal to them. 
This does not mean that the interiors will be pink and 
baby blue, but that the emphasis will be on grace, har- 
mony, and textures that are pleasant to touch. 

Seat fabrics today are shaggy and hot, leathers ap- 
pear to be as rough as sharkskin although they are not 
actually rough to the touch; and in most cases the floor 
coverings are not inviting to satin slippers. It does not 
require superhuman creative genius to change these 
things; simply a straightforward attack of the problem 
with an understanding of the result to be attained. 

The introduction of new fabrics for upholstery may 
easily change the complete effect of the interior and the 
sensation one has when seated ina car. Development of 
such fabrics will require joint study by the car designers 
and the textile manufacturers; but, again, the problem 


is readily solvable when prejudices for fabrics of the 
past are put aside and we think in terms of modern art 
and fashion. We shall not have one universal fabric, 
but probably a great variety, for the many types of car 
that are needed today. If the fabrics have design or 
pattern, they will be modern designs, created especially 
for motor-cars; they will be scaled in size to be in pro- 
portion to the size of the compartment and done in har- 
monious colors that will appeal to women without being 
effeminate. 

The proportions of the interior are dictated by the 
outside body lines, but I think the man who is responsi- 
ble for the interior work should have some word in the 
matter of the necessities of his problem. His needs 
should be imposed on the body designer. Not a few 
cars have interiors that are uncomfortable because the 
body-maker was striving for too low a top line or con- 
tracted the length of the compartment, as in a club 
sedan, for the sake of exterior proportions. It may 
complicate his problems, but even now he must build his 
car around the engine; so, why should he not also build 
it around the car’s passengers rather than fitting the 
passengers into the car? 

The entire burden of my message is that all design 
and decoration, that modern art and fashion and beauty, 
spring from the product itself and from the character 
and mental attitude of the people who are to use the 
product. The designer is an interpreter of people and 
materials, and his task is to interpret and express the 
inmost qualities of each. When he becomes a layer-on 
of extraneous ornamentation, he fails in his job; and, 
while the result may catch the eye by its novelty, he has 
not obtained true beauty nor made his correct appeal to 
build up prestige for the car year by year. 


THE DISCUSSION 


CHAIRMAN H. L. TOWLE’:—This is the second time 
within the year that the body engineers have had an out- 
side speaker address them, and I think it is rather a 
good thing to get these outside viewpoints. 

Commander Richard Byrd came to me not long ago 
and asked that I give him a color combination for his 
Bellanca airplane that is going to fly to the South Pole. 
I asked, “Have you any color scheme in mind that you 
would like to bring out?” I did not know but that he 
wanted some of the colors that go with the State flag 
of one of the Virginias, or something like the National 
colors. He said, “No, I should just like to have you 
make it interesting.” So I colored the airplane scarlet 
from tip to tip, on the basis that if it had to make a 
forced landing at any time, it, because of its high visi- 
bility, could readily be seen from other airplanes cruis- 
ing to find it. 

As for automobile body design, if the automobile 
travels fast, functions properly and holds the road right, 
it will not have big lamps and ridiculous fenders; it will 
be very sleek and very sound. That will be the car of 
two or three years from now. 

F. E. Moskovics’:—I wonder if all of us realize ex- 


actly the evolution of the present closed car. Only a 
2 A.S.A.E.—Director, art and color department, General Motors 
Corp., Detroit. 
3M.S.A.E.—President and general manager, Stutz Motor Car 


Co. of America, Indianapolis. 


few years ago, 90 per cent of the American automobile 
product was open cars. Let us ask ourselves honestly 
how many of us designed a chassis primarily to take a 
closed body, or whether we have simply placed a closed 
body on a chassis as it then existed. If the latter is so, 
how can we produce a homogeneous whole from an ar- 
tistic viewpoint such as Mr. Thomas has pointed out? 
We simply took an existing type of chassis that was not 
low, added four or five feet on top of it, inherently as 
a result of demand, and tried to make it artistic. The 
chassis and the body do not blend particularly well. I 
feel that we have a great deal to do in the mechanics 
of the chassis, in cooperation with the body builder, be- 
fore we can hope to attain the artistic result that both 
Mr. Thomas and Captain Towle have pictured as com- 
ing. It is a fact that the car has an ornamental radi- 
ator cap, but the radiator-cap decoration has ingratiated 
itself with the American buyer, as is made evident by 
one make of car that does not need a radiator cap for 
putting in water but has one on. Why was a radiator 
cap put on that car? It certainly was not so that water 
could be put in, but was simply to meet what the engi- 
neers thought was a demand for the artistic. 

I am frank to admit that, to a certain extent, we are 
swimming with the tide of what we think is the public 
demand and which is expressed in many ways. Only 
a short time ago one particular design made in Indiana 
was the most copied. Now Detroit models are copied, 
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and I think we shall have copies of cars from other parts 
of the Country as well as from Europe. We are a bit 
ape-like in these things. 

We all have a considerable task ahead of us in ac- 
tually building a closed car that will somewhat approxi- 
mate the sleek lines that Mr. Thomas is trying to ex- 
press. What he is really trying to accomplish by 
streamlining is lines that harmonize. A low center 
of gravity is only one method of bringing about the 
desired end. I think we have a long way to go before 
we produce a chassis that really becomes a harmonious 
whole with the body. The lamps can well be criticized, 
but before we have a streamlined lamp we must do a 
great deal of technical work on the chassis to make the 
whole harmonize. 

This futuristic taste is worthy of considerable de- 
bate. A thing that may look well under one condition 
will not look well under another. It may be that an 
old couple who will want to ride at 15 m.p.h. have a 
young daughter who wants to ride at 90 m.p.h., and 
they all have to use the same automobile. If anyone 
can tell us how to change its color between the 15 and 
the 90-m.p.h. rate, he will add the greatest contribution 
to the industry that has ever been made. 

PAUL THOMAS:—I think that is not a very serious 
matter. The family that has the up-and-coming young- 
sters who want to run around generally have a grand- 
father and grandmother who are just about like them. 

Speaking of the closed car, the sedan, I wish just one 
thing would be done; that is, that the designers would 
build the bodies around the passengers instead of 
building the body and then trying to stuff the passen- 
gers into it. 


TRYING To MAKE A CAR LOOK ITS PART 


H. M. CRANE‘*:—Mr. Thomas mentioned the modern 
trend in art. I do not wish to criticize modern art, but 
an incident occurs to me that may be significant. A 
country club of which I am a member has been re- 
decorating its clubhouse. The first thing that was done 
was to engage an artist and let him put up color com- 
binations in half a dozen different places, on little 
parts of the woodwork, on the baseboard and on the 
walls. Later he reported that several of the members 
were bitterly objecting, saying, “We don’t like this 
modern art; we wish the house committee wouldn’t do 
it this way.” 

Seriously, I am strongly in accord with the speaker’s 
request for greater simplicity in design. No one, in 
the design of anything, ever has been able to substitute 
ornamentation for correct proportion. Ornamentation 
may conceal the incorrectness of basic design for a 
time, but at the end of a year or two the concealment 
passes away and we see the article in its true form and 
worth. 

We have reached the time in the designing of the 
automobile when we are trying to make it look like 
what it is intended to be. That is not easy to do; it is 
very difficult, especially in the smaller cars. Unfor- 
tunately, the owners of the small cars are frequently 
as large as, and generally have larger families than, 
the owners of the large cars; and it is hard to make 
the machinery part of the car look as big in proportion 





4M.S.A.E.—Technical assistant to the president, General Motors 
Corp., New York City. 

5 M.S.A.E.—Secretary 
Bumper Co., Detroit. 
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to the body as is desirable. Of all the attempts that 
are being made to improve the appearance, many are 
bound to fail. There are many variations in form. 
When we look at cars designed two or three years ago, 
some still look reasonably modern and others look awk- 
ward, especially after the paint has worn off; they 
look badly proportioned and are not the sort of car 
we should like to drive. 

The attempt to get size in a car is certainly leading 
in a direction that will be very much regretted, I think, 
in some of the forms, after two or three years. Making 
a very low car, regardless of whether the passengers 
can use it satisfactorily, will not be permanently suc- 
cessful. I have a feeling that we shall have to change 
the type of roof and the height of the windows; or, 
after a period of evolution, our eyes will move to a 
lower position in our faces so that we can see where 
we are going and what is going on outside of the car. 

We have developed remarkable originality in hard- 
ware. We have door handles on our cars that no one 
suspects of being door handles; and, after the door 
handle has been located by trying the window lifter 
and other things that are easier to find, the handle does 
not seem to work and it is necessary to experiment a 
while to find which way to turn it before it opens the 
door. 

Various persons have asked me in the last year 
whether the aotumobile business is likely to continue at 
its present rate. I have always answered that, with 
what we know already, we can see so many things 
ahead which we can do in the next five years without 
developing anything revolutionary in design, that if 
we do them conscientiously we shall make our cars so 
desirable to many owners that they will insist on hav- 
ing them and will trade in their old cars to get them. 
So long as that condition exists, the business will re- 
main at least as great as it is, and probably will grow 
greater, because, so long as we can satisfy the desire 
of the public for ownership, we shall sell a great many 
cars. 


ADVANTAGES OF FUNDAMENTALLY DIFFERENT APPEALS 


F. A. CORNELL’ :—Since the publication in some trade 
journals and newspapers of discussions of “beauty ap- 
peal” and similar topics, I have heard one of my pet 
theories seriously questioned. In an article in the 
Detroit News, I wrote in the opening paragraph that 
“Motor-car design and merchandising have become 
largely a competition in artistry.” 

I have been told by those interested in fabrics for 
wearing apparel that, when a brilliant blue brought out 
by some prominent fabricators makes a hit, the rest of 
the trade in that particular article, for instance, a 
transparent velvet coat, get the benefit of these trade- 
winds by making something very similar. These friends 
tell me that the combined efforts of many such pro- 
ducers increase the acceptability of one another’s prod- 
ucts. Assuming that this is true, the automobile trade 
is following good public psychology if it is a fact that 
automobile designers are inclined to follow the leader. 

After the attainment of some success in individual- 
ized appeal of beauty harmonized with each car de- 
signer’s ideas, all different, I have wondered if the 
industry could not reverse what seems to be the custom 
in the fabric trades. Suppose a certain car maker 
brings out a radical departure that seems instantly to 
increase his sales volume. It is undeniable that such a 
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“ten-strike” is often followed by other car builders 
appealing to the public through a similar or somewhat 
related general beauty-scheme. When this tendency is 
carried to the extreme, as is done by clothing manu- 
facturers, it is not long before other makers than the 
one originating the design offer lower-priced articles 
of very similar appearance. The higher-priced maker 
is thereby often forced to an earlier change than he 
contemplated. This is certainly true when Paris gowns 
are imitated by makers of extremely low-priced frocks. 


MIGHT PIONEER ANOTHER INDUSTRIAL SUCCESS 


To reverse this practice, suppose that, when one car 
maker succeeds in his new appeal, other makers de- 
velop individual stubbornness and decide that they will 
not copy anybody. Suppose they attack so vigorously 
the task of producing something new to stimulate their 
own sales that each may have a genuinely artistic job, 
each new, but none really competing by artistic simi- 
larity with another in about the same price-class. It 
seems to me that, by this procedure, the public would 
be approached from various angles of beauty appeal 
and, as a result, discussion between prospective pur- 
chasers would be confined largely to preference for the 
designs involved, and price might become secondary. 

As it now is, when as an industry we are guilty of 
following the leader in an innovation, we have several 
makes of the same general contour. The result is that 
a prospective purchaser sometimes says to another that 
he likes the appearance of a certain car but can buy 
another very like it for $200 less. It seems to me that 
wider usefulness of cars can be created and more cars 
sold by adopting a variety of fundamentally different 
appeals to the public taste. If our industry could ac- 
complish some such revolution in practice, we could 
contribute another pioneering success in the industrial 
arts. 

As an industry, we have brought about a public pref- 
erence for machine-made goods and a recognition that 
they are better than hand-fabricated articles. If my 
friends in the apparel trades are correct, might we 





6M.S.A.E.—Development engineer, Fabrikoid division, E. I. 
duPont de Nemours & Co., Newburgh, N. Y. 


not reverse conventional practice and attack our market 
with a greater variety of pleasing usefulness and less 
competition on the basis of price? 


WASHABLE FABRICS FOR INTERIOR WORK 


J. R. OWENS’:—Modern decorative art is attracting 
attention in Europe and in this Country. Why not 
apply this twentieth-century style to the interior of the 
automobile, a product of the century? The car offers 
still another opportunity to express one’s personality. 
It should be comfortable and efficient, and its appoint- 
ments should emphasize their appropriateness for 
modern travel. 

Simplicity is desired; ornateness is past. The home 
of today is symbolic of comfort and cleanliness. The 
era of heavy velour draperies and upholstery fabrics 
has gone. In their place washable fabrics in beautiful, 
permanent colors are being used. With the sleekness 
and cold severity of the modern trend, would not ma- 
terials of this type be ideal for the headlining and side 
walls of a closed car, blending with woven fabrics of 
beautiful textures and colors? These fabrics are not 
dust and germ collectors, and they can be easily cleaned. 

Fabrics of this type have recently been developed 
which are suitable in every respect for use in the 
modern settings. They are made in a great variety of 
colors and textures and will harmonize with other fab- 
rics, thus combining pleasing colors, style and good 
taste with utility. Practicality is inherent in their 
construction, which makes them waterproof, scuff-proof 
and cleanable. 

Color can be used to advantage within the car to 
give it an air of spaciousness, and a feeling of freedom 
can be created. Pleasing interiors are less likely to 
make one feel uncomfortable on a long trip. This is a 
period of widening color uses, and the same effects that 
are now gained with color on the outside of the car 
can be obtained within it. The interior can be made to 
look long or short, cosy or formal, cool or warm. 

Interior fabrics such as these offer the body designer 
a material with which he can express his personality 
and break away from the domination of the customs of 
the past. 


Knowledge 


HE outstanding characteristic of the last 300 years of 

our western civilization is the development of science. 
In science, knowledge is not identified with, or limited to, 
that which can be reasoned out. Rather, it is regarded as 
including also that which is discovered in the world of 
detailed fact, both physical and psychological, by observa- 
tion, experimentation and measurement, with the aid, in 
the majority of instances, of the most refined and delicate 
instruments. That development began, as is well known, 
in the field of astronomy, then continued in the basic sci- 
ences of physics, chemistry, and biology, and finally in- 
cluded what are called the psychological and social sciences. 
The result has been the winning of a wealth of detailed 
knowledge that is almost overpowering, so that at the 
present time the claim is frequently made that there is 
nothing that is exempt from scientific investigation. 


Much is unknown, far more, perhaps, than is known, but 
the orthodox scientific position is that there is nothing that 
is, in the nature of the case, unknowable. The only limits 
to scientific knowledge are regarded as those that are 
attendant upon the practical difficulties of finding means for 
discovering new facts, and the laws and principles which 
those facts follow. Yet, one by one, these practical diffi- 
culties are overcome. 

It has been found that the fall of an electron from one 
orbit around the proton to another is the cause of light- 
waves of definite frequency and wave-number, of a distinct 
line (of color) in a very definite position with reference to 
other lines. 

Progress is not identical with a process or change in 
which there is more of anything, without regard to the 
character of what there is more of.—Edward G. Spaulding. 
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Probable Future Developments 








By F. G. Wurrrtincron’ 





Semi-ANNUAL Meetine Paper 





to carbureters have pointed out that carburetion 

is definitely dependent on the reliability of the 
supply, and considerable research on this subject is con- 
tinually being made. 

I believe it is conceded that, as a means of supplying 
fuel to a carbureter, the gravity feed from the main 
supply-tank to the carbureter is ideal; however, in car 
design requiring the main supply-tank to be mounted 
at the rear of the vehicle and at a level below that of 
the carbureter, gravity feed becomes impossible with- 
out some means of conveying the fuel from the tank 
to a higher level whence it is free to flow by gravity to 
the carbureter, thus establishing again the ideal condi- 
tion as to feeding fuel. This requirement has been met 
very successfully for many years by the use of the 
vacuum fuel-feed system commonly known as the vacu- 
um tank. A vacuum tank is not the pumping medium. 
The pistons of the engine create the vacuum, and the 
vacuum tank functions as a control-valve mechanism, 
accumulating a supply of fuel and discharging it to 
the carbureter. 

The getting of fuel from the rear main supply-tank 
to the vacuum tank is entirely dependent on the vacuum- 
producing ability of the engine; the vacuum tank has 
no pumping ability whatever. ‘Sometimes, in the design 
of an engine, changes in valve and manifold construc- 
tions result in changes in the amount of available inlet- 
manifold vacuum to such an extent that, at certain pe- 
riods of operation, especially at open throttle and slow 
speed, the actual vacuum becomes so low that fuel can- 
not be lifted from the main tank to the vacuum tank. 
If such a period of operation is of long duration, it 
results in draining the reserve supply from the vacuum 
tank without lifting any more fuel from the main tank. 
Such a condition can be considerably improved and, in 
the majority of cases, entirely corrected by one of two 
means: by the use of a vacuum booster, a device which 
can be mounted at the inlet manifold or, if preferred, 
on the vacuum tank itself; or by means of a trap valve 
mounted in the cylinder-head. 

The booster is very simple. By its use the inlet- 
manifold vacuum available for use in lifting fuel from 
the main tank to the vacuum tank can be increased 
greatly. In some installations it may be necessary to 
make a carbureter adjustment for idling conditions to 
compensate for the additional air admitted. This is 
being done successfully, and the use of the booster 
makes possible successful vacuum-tank operation on 
some engines that show exceptionally low manifold- 
vacuum under extreme conditions. 

The second means, the trap valve, also will assure 
satisfactory vacuum for vacuum-tank operation. This 
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device is mounted in the cylinder-head and communi- 
cates directly with the combustion-chamber. During 
the cycle of operation there are times when the vacuum 
in the cylinder is greater than the maximum vacuum 
reached in the inlet manifold. This vacuum is of a 
pulsating nature that can be utilized only by means of 
this specially constructed valve. The condition of high 
points of vacuum does not exist in all engines to the 
same degree, but it shows exceptionally well on engines 
with late inlet-valve timing. A considerable amount 
of research and actual tests also shows that, in addition 
to the high vacuum available, this late valve-opening 
has a tendency to increase the horsepower. To obtain 
the best results from the use of a trap valve, therefore, 
we recommend a late timing on the inlet valves, as in- 
creased horsepower will result. 

Both the booster and the trap valve have passed the 
experimental stage and are available for use. Together 
with improvements made in the vacuum tank itself 
whereby the delivery rates have been substantially in- 
creased by speeding-up of the dumping period, they add 
considerably to the value of the vacuum tank as a means 
of fuel supply to the engine. Consequently the vacuum 
tank undoubtedly will continue to be a very reliable 
mechanism for the purpose for which it was originally 
designed. 


USE OF VACUUM AND FUEL-PUMPS 


Still another combination is possible wherein a high 
vacuum is always assured if a vacuum tank is to be 
used. This involves the use of a vacuum pump driven 
from the camshaft. This pump is connected with the 
inlet manifold so that it automatically creates sufficient 
vacuum for successful vacuum-tank operation when the 
inlet vacuum becomes low, assures satisfactory fuel- 
supply under all conditions of operation on any engine, 
and also makes it possible to use a much smaller 
vacuum tank. 

In addition to improved constructions on vacuum 
tanks, as mentioned, we have as a comparatively recent 
development the mechanically operated fuel-pump of 
the diaphragm type. It is not dependent on the intake 
vacuum for its operation, and is meeting with consid- 
erable success. Throughout development work on this 
idea, the main difficulties to be overcome were variable 
pressures at the carbureter throughout the driving 
range, maintaining a satisfactory float-level, and giving 
satisfactory operation through a wide range of tem- 
peratures. Results of extensive tests indicate that all 
these difficulties can be overcome and that this type of 
fuel feed can be made dependable with the one excep- 
tion of possible breakage of diaphragms. The need of 
extreme care in design and proper selection of material 
is apparent when it is considered that any leakage 
through this diaphragm will deposit raw gasoline in 
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the crankcase. This part, however, has been constantly 
improved as to both material and method of mounting 
so that this particular hazard is very materially reduced 
and is no more to be considered than the possible fail- 
ure of any other part of the automobile. 

The use of the mechanically operated fuel-pump of- 
fers a chance for very compact and simple installation 
when the engine is built to receive it, it being under- 
stood that proper mounting provision must be made 
on the side of the crankcase and a special cam provided 
on the camshaft. One of the principal advantages 


ENGINE FUEL-SUPPLY METHODS - 





the installation greatly, as it involves only the 
mounting of a carbureter and the making of a 
single electrical connection to the ignition- 
switch. The usual single pipe-line runs from 
the pump to the main supply-tank. In addition 
to its simplicity, this combined unit is very 
compact and low in cost when it is considered 
that there is only one unit to install to com- 
plete the system. 


A new development in carbureter construction incorpo- 
rating a fixed diaphragm instead of the usual float-valve, 


claimed for this type of fuel 
feed is the increased delivery 
of fuel with the increased re- 
quirements of the engine. 
This device has taken its place 
in the fuel-supply field and 
can be classed as one of the 
satisfactory means for this 
purpose. 

A further development in 
fuel-pumps is a pump of the 
plunger type operated electro- 
magnetically to supply fuel to 
a carbureter. The pump is 
compact and very positive in 
action. The materials used 
have been carefully selected 
after exhaustive tests, and the 
final construction assures con- 
stant operation without per- 
ceptible wear. It is of the 
double-acting type. All the 
pump valves are of a spring- 
sealed flapper-type and very 
light in operation. This pump 
requires a circuit-control unit 
the function of which is to 
act as a switch to control the 
pump action. The result is 
that pump action is only in 
proportion to the need for 
fuel by the carbureter. The 


The paper is intended primarily as a 
general prospectus of what is being done 
and of what it is expected will be done on 
the problem of fuel feed to an engine, 
with no attempt to analyze specifically the 
advantages or disadvantages of one system 
compared with another. 

The author states that a great amount of 
research is being carried on by many man- 
ufacturers, with varied results, not all of 
which are available; therefore, he believes 
it unsound to state results definitely as 
covering the whole field, but outlines the 
subject as he sees it, basing the entire 
treatise on laboratory results obtained and 
road tests carried on by the company he 
represents. 

So vital is the whole subject considered 
that the desire is expressed to lay the cards 
on the table, attempt to show the possibili- 
ties that exist at present, and try to picture 
what future development will bring forth. 
In the author’s opinion, the rapid changes 
being made in engine design must cause 
an accompanying change in many auxiliary 
mechanisms, and he feels that the fuel- 
supply means is one of the most important 
items affected. 


this diaphragm, being con- 
trolled by the fuel column 
about it, provides an ideal op- 
portunity for incorporating 
the circuit control by taking 
advantage of this diaphragm 
action. With this construc- 
tion much closer regulation of 
fuel level in the carbureter 
can be obtained, as the only 
thing that can affect the regu- 
lation in the system is the 
increased movement of the 
diaphragm because of wear of 
the contact points. This wear 
is negligible because (a) the 
points operate in fuel, which 
keeps them clean and cool and 
prevents oxidation; (b) the 
type of mounting provides a 
rubbing action that prevents 
the formation of carbides and 
assures an even wear on the 
surface, and (c) the current 
consumption is very low and 
is proportional to fuel flow, 
being 0.6 amp. at 17 gal. per 
hr., the maximum capacity of 
the pump. This unit is capa- 
ble of operating whether the 
engine is running or not, 
which 


complete unit lends itself to 
installations of three differ- 
ent types, as follows: 

(1) The electric pump mounted in the main fuel- 
supply tank, the circuit control mounted on the 
engine side of the automobile dash at a level 
above the carbureter, and a standard carbu- 
reter of any make receiving the fuel from the 
control member. The connections involve one 
wire from the ignition switch to the circuit- 
control member and one wire from the control 
member to the electric pump; the return circuit 
is a ground circuit. A single pipe-connection is 
made from the pump to the control unit and 
another pipe leads from the control unit to the 
carbureter. 


(2) The pump is mounted in the main supply-tank as 
in the first set-up, but the circuit-control mem- 
ber is incorporated in the carbureter, which is 
of a special construction for such use. This in- 
stallation is very simple, as no part of the set- 
up goes on the dash. 

(3) This arrangement is unique and is undoubtedly 
the most favorable set-up of the three. The 
electric pump, the circuit control and the car- 
bureter are built in one unit. This simplifies 





is favorable because, 
in case of a dry system, the 
throwing on of the ignition- 
switch assures an immediate 
supply of fuel to the carbureter without cranking the 
engine. 

In this subject of fuel supply to the engine, the car- 
bureter must be considered as a part of the system. 
In the first installation mentioned, a conventional car- 
bureter of any make can be used. In the last two 
installations a carbureter of new design is essential. 
Some new developments have been made recently that 
embody details of interest. 

The carbureter used in the combined unit need not 
be confined to that particular set-up but can be used as 
well in any other, so far as carburetion is concerned. 
Some details of this carbureter are important. The 
air-inlet passage is designed to assure free and sym- 
metrical airflow through the venturi; this distributes 
fuel evenly to the first branch of the inlet manifold 
and results ordinarily in a 10 to 15 per cent increase 
in power output of the engine. A bridge of streamline 
construction is used in the venturi, which causes the 
fuel to spread in the form of a plume, giving better 
atomization and diffusion by more effective use of the 
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entire airstream. Two pump-diaphragms are also pro- 
vided for accelerating purposes, one operating by mani- 
fold-pressure changes and the other by means of a cam 
on the throttle spindle. The former provides maximum 
fuel-flow for small accelerations, and the latter produces 
acceleration at the higher speeds. 

A manual control is also provided for enrichment 
during the warming-up period. This is brought into ac- 
tion at the same time the choke is used. The general me- 
tering control is accomplished without operating parts 
and is arranged to give approximately the maximum- 
economy mixtures to the engine except when the load 
demands are above about 80 per cent of the maximum, 
at which time an auxiliary jet is automatically opened 
by the pressure-controlled accelerating diaphragm, thus 
enriching the mixture to the maximum-torque pro- 
portions. 


DIRECT FUEL-SYSTEM 


In the field of carburetion, another interesting devel- 
opment is showing remarkable performance. This is 
termed a direct fuel-system. The layout calls for elimi- 
nation of the conventional type of carbureter, the 
vacuum tank and the fuel-pump. It is designed with 
the idea of supplying an approximately dry mixture of 
gas and air in the correct proportions to the inlet mani- 
fold without any intermediate storage of fuel from the 
time this fuel leaves the main supply-tank. The system 
is based on the theory that thorough vaporization of the 
fuel is the best method of carburetion, as thorough 
vaporization is regarded as a requisite for complete 
combustion. With the increasing engine-speeds, the 
fuel-vaporization problem becomes very important. The 
atomization action of carbureters has been improved 
but, in addition, it also is necessary to provide inter- 
change of heat between exhaust and inlet manifolds. 
Improvements in manifolds and hot-spot designs have 
greatly improved conditions, but room still remains for 
further development. With the present tendency toward 
increasing the number of cylinders per powerplant unit, 
manifolding is becoming increasingly difficult because 
of the compromise between volumetric efficiency and 
distribution. 

The direct fuel-system meets the compromise between 
volumetric efficiency and distribution by providing the 
gases for engine operation in a highly vaporized state 
and permits large manifolding, which, in itself, is a 
construction favorable to volumetric efficiency. An 
additional favorable feature of this system is the pro- 
vision for the passing of part of the charge through 
more intense heat than is usually found in the present 
methods of hot-spot application. A brief description of 
the complete installation is as follows: 

In the main fuel-supply tank a down pipe of approxi- 
mately 54-in. diameter is installed, which carries air to 
the lowest part of the tank. There it forms a junction 
with the properly proportioned jetting means and pro- 
duces a mixture that is carried through a conduit to a 
heating element mounted directly in the exhaust mani- 
fold. At this point, where very high temperatures are 
encountered, the heavier part of the mixture is acted 
upon. The lighter ends pass on through and, at the 
point of vaporization, the heavier ends are passed on 
to the air-mixing chamber. At this point the gases 
come entirely under throttle control under usual car- 
bureting conditions. In this installation the following 
conditions exist: 
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(1) Vaporization is assured by the introduction of 
warm air at the rear jets, the long feed-tube 
that is under less than atmospheric pressure, 
and the efficient design of the heating element. 

Low idling-speeds as well as varying load and 
speed conditions are secured by proper propor- 
tioning of jets. 

(3) Condensed portions of fuel in the conduit provide 

a satisfactory accelerating supply. 


(4) Faster warming-up is possible, and easy starting 
is accomplished. 
(5) High volumetric efficiency is maintained by the 


admission of cool air to the vaporized fuel-mix- 
ture in the approximate proportion of four to 
one. 

(6) The installation is comparatively simple, various 
storage points for fuel, such as the vacuum 
tank and the carbureter float-bowl, being elim- 
inated. 

(7) Thorough vaporization assures smoothness in op- 
eration, better economy, and increased horse- 
power. 


Regardless of how radical the direct fuel-system may 
seem, its performance is and can be considered as an- 
other reliable means of fuel supply. 


FUEL-SUPPLY SYSTEMS SUMMARIZED 


The following covers the various means of fuel supply: 


(1) A standard carbureter and a vacuum tank that 

takes its fuel from the main supply-tank and 

operates on available vacuum at the inlet’ mani- 
fold 

standard carbureter, a vacuum tank and a 

booster attachmert to assure a supply of fuel 

at low inlet-manifold vacuum. 

(8) A standard carbureter, a vacuum tank and a trap 
valve to assure a vacuum sufficient to supply 
fuel under all working conditions. Successful 
operation on all engines requires a late inlet- 
valve timing. 

(4) A standard carbureter, a vacuum tank and a 
vacuum pump. The use of the pump gives 
high vacuum at all times, as it coordinates with 
the inlet-manifold vacuum. 

A standard carbureter and a mechanically driven 
fuel-pump of diaphragm type that pumps fuel 
directly from the main supply-tank and deliv- 
ers it to the carbureter under safe working- 
pressure under variable flow-requirements. 

A standard carbureter and an electromagnetic 
fuel-pump of plunger type controlled by a sep- 
arate circuit-control unit. The pump is mounted 
directly in the main supply-tank and the con- 
trol is mounted on the dash of the car. 

(7) A combined carbureter and circuit-control unit 
and an electromagnetic fuel-pump of plunger 
type. The carbureter and control member are 
built as a single unit and the pump is mounted 
in the main fuel-supply tank. 

A self-contained unit incorporating a carbureter, 
a circuit-control unit, and an electromagnetic 
fuel-pump of plunger type. 

(9) The direct fuel-system using no conventional 
form of carbureter, no vacuum tank and no 
fuel-pump. It takes fuel directly from the 
main fuel-supply tank by special jetting means, 
vaporizes it, and adds cool air to approximate 
a dry-gas mixture at the engine. 

(10) A diaphragm-type carbureter and a vacuum 
tank or a fuel-pump of any type. The carbu- 
reter is of a design that incorporates many 
improvements and assures in most 

marked increase in engine output. 


(2) A 


(6) 


(8) 
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Highway Legislation and the 
six-Wheel Truck 


By EvuHe.sert Favary' 








TRANSPORTATION MEETING PAPER 





Illustrated with Drawines, CHART AND PHOTOGRAPHS 





A SSERTING as a premise that highway legisla- 
£’X% tion should be purely a matter of economics, the 
author draws a comparison between the costs of 
building a cheap road and hauling with 24-ton 
trucks and building a heavier road and hauling with 
5-ton trucks. He shows by this illustration that the 
latter proceeding is the more economical. 

Most States permit gross weights of vehicle and 
load that make it possible to haul pay-loads of about 
5 tons. If 5-ton trucks show a saving in transporta- 
tion costs over 2%-ton trucks, still larger capacity 
four-wheel trucks might show a corresponding sav- 
ing over 5-ton trucks, from which it might be argued 
that all roads should be built sufficiently strong to 
carry the heavier vehicles and loads without damage. 
But it is pointed out that there are a great many 
secondary roads on which traffic is light, and that it 
is uneconomic to build roads and roadbeds stronger 
than is warranted by economic needs. 

Laws must therefore be enacted on a scientific basis 
and, if experience proves that new transportation 
units make possible the hauling of heavier loads and 
result in economic gain with less road destruction, 
the legislators should enact highway laws favoring 
such constructions. 

Ten economic advantages listed for the six-wheel 
truck include economy in transportation, reduced 


of economics. For the purpose of illustration, 

assume a large city 25 miles distant from a 
harbor. Assume that freighters bring raw materials 
to the harbor, whence they are transported to various 
parts of the city, in which manufacturing plants using 
such raw materials are located. Let us say 1000 tons 
of materials or goods is transported over the road daily 
and that a private truck-operator who has a long-time 
contract for transporting the materials from the harbor 
to the city has to build his own road. He naturally 
would build the cheapest road that would safely handle 
the 1000 tons daily. Suppose the hauling is done in 
2%-ton trucks, and assume that the road to sustain a 
214-ton truck costs $25,000 per mile to build, making a 
total for the 25 miles of $625,000. The truck operator 
receives $4 per ton hauled. 

Suppose, again, that it could be shown that, by trans- 
porting the material in trucks having a capacity of 5 
tons instead of 21% tons, 60 cents per ton could be saved, 
or a total of $600 per day for the 1000 tons. To trans- 
port the material in 5-ton trucks requires heavier road 
construction, costing, let us say, $32,000 per mile, or a 
total for the 25 miles of $800,000, or $175,000 more than 
in the former case. Interest at 6 per cent on the in- 


IGHWAY legislation should be purely a matter 





1M.S.A.E.—Consulting engineer, manager sales promotion, More- 
land Motor Truck Co., Los Angeles. 





road-impact forces, less traffic congestion and in- 
creased safety. Each of the advantages is explained 
and some are illustrated. Contentions of the author 
regarding reduced impacts and distribution of road- 
surface pressures by 3-ft. separation of rear axles 
are supported by citations of reports by the Bureau 
of Public Roads. Recommendations of the Super- 
visors Association of California that the gross-weight 
limitation of four-wheel motor-vehicles be maintained 
at 22,000 lb. and that for vehicles having six or more 
wheels be fixed at 34,000 lb. are quoted. Reference is 
made also to legislation in 11 States of the Union and 
in several foreign countries favoring six-wheel trucks. 

The author feels that legislators would benefit their 
States by enacting laws that will permit such trucks 
to carry greater loads than four-wheel trucks, and 
which, instead of specifying gross weight, would fix 
the maximum weight per axle or per wheel, specify 
that the two rear axles shall not be more than 4 ft. 
apart, and that a “balanced suspension” shall be 
used to obtain the benefits of six-wheel construction. 

Old and more or less obsolete bridges that are un- 
safe for the greater gross loads should be rebuilt, as 
the expense is justified by the greater transportation 
economies that will result. 

Speed laws, it is asserted, should be modified also 
in conformity with scientific facts. 


creased cost of $175,000 is $10,500, which, divided by 
300 working days per year, amounts to about $35 per 
day. 

Let us figure the extra depreciation, for the heavier 
road, at 6 per cent per annum, or another $35 per work- 
ing day. Assuming 300 working days per year, the 
total additional expense per day for the heavier road is 
therefore $70. Business common-sense would dictate 
that this road be constructed to carry 5-ton trucks, 
since the gain is 850 per cent greater than the extra 
expenditure required to carry the heavier load. 

We know that most of the States of the Union permit 
conventional trucks on the highways to carry a pay-load 
of about 5 tons, as that represents a gross truck-weight 
of approximately 20,000 to 22,000 Ib., depending on the 
weight of the body. If it is agreed that highways 
should be built sufficiently strong to carry commercial 
vehicles hauling 5-ton loads without undue wear and 
tear of the road, then we should enact laws preventing 
the use of loads in excess of those for which the roads 
are built, for it would be unsound economics to con- 
struct roads and roadbeds stronger than is warranted 
by economic needs. Whether a road is privately owned, 
as mentioned in the example given, or is owned by a 
city, county or State, the objective should be the same— 
sound economics. 

It might be argued that, if 5-ton trucks on four wheels 
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Fic. 1—COMPARISON OF ACTION OF TWO TYPES OF SIX- 
WHEEL-VEHICLE CONSTRUCTION 
With the Construction Shown in the Upper Drawing, When the 


Vehicle Passes Over a Raised Portion of the Road, the Center 
Wheels May Carry the Entire Weight. With the Balanced 
Rear-Wheel Construction Shown in the Lower Drawing, the 
Weight at the Rear of the Vehicle Is Divided Equally on the 
Four Rear Wheels Regardless of the Road Inequalities 


show a considerable saving over 24-ton trucks, larger- 
capacity trucks on four wheels would show a correspond- 
ing saving in transportation; hence, why not build all 
the roads sufficiently strong to carry heavier trucks 
without damage? No doubt, on an artery on which 
there is considerable heavy traffic, a saving could be 
established. Unfortunately, many roads exist in every 
State, especially secondary roads, on which the traffic 
is very light. Many authorities hold, although there are 
exceptions, that most of these roads would have to be 
constructed to carry the maximum load, as, unless this 
were done, many trucks could not be driven off the main 
highways. For this reason a halt must be called some- 
where, and, unless a saving can be shown for the State 
at large, the result would be an economic loss. Having 
once determined upon the strength of the roadbed, we 
must enact laws on a scientific basis, taking cognizance 
of the improvements that are made. 

If experience proves that certain new transportation 
units make possible the hauling of heavier loads on the 
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Fic. 2—DEFLECTIONS IN PAVEMENT PRODUCED BY Two 
EQuAL LoaDs SPACED 3 FT. APART 


The Broken-Line Curves in the Upper Diagram Show Defliections 

from Each Load Separately. The Solid-Line Curve Represents 

Deflection Resulting from the Two Loads Combined. Curves 

in the Lower Diagram Represent Longitudinal and Transverse 
Deflection Areas 
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highway and result in an economic gain with less road 
destruction, it is the duty of legislators to enact high- 
way laws favoring such constructions. Unfortunately, 
selfish motives have been injected into the question to 
sway legislation for personal gain regardless of sound 
economics. I know personally of a case of a dealer for 
a well-known manufacturer objecting to, and using his 
influence to prevent, legislation in one State that would 
be favorable to highway-transportation units which had 
proved beneficial, because the manufacturer whose ve- 
hicles he handled did not produce equipment of that 
type, the six-wheel truck. 

ECONOMIC ADVANTAGES OF SIX-WHEEL TRUCK 


The economic advantages of the six-wheel truck are as 
follows: 


(1) 
(2) 


(3) 
(4) 


Increased economy in freight transportation 

Reduced loads on each wheel, resulting in 
greatly lessened roadbed pressures 

Reduced unsprung weight, which improves the 
riding-qualities and decreases road shocks 

Reduced impact forces, resulting in prolonging 
the life of the chassis and tires and saving the 
roads from undue destruction 

Improved traction on account of the dual-axle, 
four-wheel drive 

Reduced tendency to wheel-spinning and tire- 
sliding, with consequent prolonging of tire 
life and road surface 

Increased safety and reduced skidding, by vir- 
tue of four rear-wheel brakes 

Increased riding comfort, because of balanced 
spring-suspension 

Less road congestion, because of the smaller 
number of trucks needed on the road to carry 
a given tonnage 

Less dead weight carried on the road for trans- 
porting a given tonnage of pay-load 


(10) 


When mentioning a six-wheel truck, I wish it distinct- 
ly understood that I am not referring simply to a truck 
with six wheels under it, because, under certain condi- 
tions, such a construction would be much more harmful 
to road surface and roadbed than a customary four- 
wheel truck. For instance, it will be seen that, with the 
construction shown at the top in Fig. 1, the entire load 
may be carried by the center wheels when driving over 
a raised portion of the road; whereas, with the construc- 
tion shown at the bottom in Fig. 1, which is that of 
the usual six-wheel truck, known as the balanced six- 
wheel construction, the load is divided equally on the 
rear wheels regardless of road inequalities. To obtain 
this balancing effect, it is necessary that the wheels be 
relatively close together. This is well known by engi- 
neers here and abroad. The English Government, which 
pays a subsidy to users of six-wheel trucks, specifically 
mentions that the distance between the rear axles must 
not be greater than 54 in. 

It may be mentioned, in this connection, that one of 
our States, which has laws permitting greater loads on 
six-wheel trucks and on three axles than on four-wheel 
trucks, specifies that axles must not be closer together 
than 6 ft. Such legislation is distinctly harmful, as it 
prevents the very essence of the advantages to be de- 
rived from what is commonly termed a six-wheel truck, 
in which the load on the rear wheels is equally dis- 
tributed. 

Practice has shown that, to produce a satisfactory 
balanced-axle suspension, the distance between axles 
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should be from 40 to 48 in.; 5-70N TRUCK 5-70ON TRUCK 2-70ON TRUCK 2-TON TRUCK 


: athe . .2 — SIX-WHEEL TR 
if this distance is greater, it nes OMEN 


is difficult to produce a prac- 
tical balanced suspension, 
for lengthening the springs 
or the beam between the 
axles introduces greater in- 
ertia forces in the parts, thus 
rendering their function less 
efficient. It would also be 
necessary to steer through 
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duces a more complicated 
steering arrangement. No 
doubt the legislators in the 
State referred to were of the 
opinion that the road pres- 
sures from the wheels of 
one axle would be added to 
those of the other axle un- 
less these axles were at least 
6 ft. apart; this, however, is 
contrary to the facts. Trucks 


Practical tests conducted - i ie a 
by the Bureau of Public Pap kena th. 17,500 


Roads and described by L. Tires 
W. Teller* have shown clear-  Rear-wheel Weight 


¢ Unsprung, Lb. 750 
ly that the stress produced Gasscang,t 4,000 
in the pavement by the six- Total, Lb. 4,750 


wheel vehicle is a function of 

the load on the wheels and not of the axle spacing, pro- 
vided the spacing of the rear axle is greater than 3 ft. 
Fig. 2 shows diagrammatically the deflections’ produced 
by two equal loads separated by a distance of 3 ft. 


SIx-WHEEL-TRUCK ADVANTAGES EXPLAINED 


Referring seriatim to the 10 advantages of the six- 
wheel truck, as previously listed, each will be explained. 


(1) Increased economy in freight transportation 
This is obtained because one driver with one six- 





2See Public Roads, October, 1925, p. 165. 
%See Public Roads, April, 1926, p. 29. 
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Fic. 4—Roap IMPACTS WITH SIX-WHEEL AND FOUR-WHEEL TRUCKS FITTED WITH SOLID 


AND PNEUMATIC TIRES 


The Chart Shows that the Six-Wheel 8%-Ton Truck Fitted with Pneumatic Tires Causes a 
Smaller Impact Load than the Four-Wheel 2-Ton Truck with Pneumatic Tires. Data of the 
Impact Tests Are: Obstruction, 2 In. High; Speed 17% M.P.H.; 


5-Ton 5-Ton 2-Ton 2-Ton 
Four-Wheel Four-Wheel Four Wheel Four Wheel 
27,900 19,800 11,800 11,800 
12,000 10,000 4,000 se ed 
40x 8) 36x5 Solid 36x4 Solid 36x 
aasiniadadianae { 48x12 { Pneu. 49x6 Dual Solid 46x4 Dual Solid 40x8 f Pneu. 
1,400 2,000 1,000 1,000 
7,800 5,900 3,300 3,300 
9,200 7,900 4,300 4,300 


wheel truck carrying a 10-ton load can haul the same 
amount of tonnage as two drivers with two conven- 
tional 5-ton trucks. Furthermore, because of the four- 
wheel drive, the balanced suspension and the smaller 
load on any one wheel, it is possible to make greater 
speeds over bad roads. On account of the decreased 
load carried by each wheel, pneumatic tires can be used, 
and these make higher truck-speeds possible. 

The price of a 10-ton six-wheel truck is from 35 to 
40 per cent greater than that of the usual 5-ton truck, 
and depreciation, upkeep and maintenance is 40 per 
cent greater than that of one 5-ton truck, whereas the 
six-wheeler can do from 80 to 100 per cent more work, 
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F1G. 3—COMPARATIVE SUBSOIL PRESSURES FROM A SIX-WHEEL AND A FOUR-WHEEL TRUCK 
Tests Made by the Bureau of Public Roads Show That, With a Six-Wheel Truck Carrying a Load of 5 Tons on Pneumatic Tires, 
the Subsoil Pressure Is Slightly More than 2 Lb. per Sq. In., Whereas with a Four-Wheel Truck Carrying an Equal Load on Solid 
Tires the Pressure Is 6% Lb. per Sq. In. 
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depending on the distance and the time spent in load- 
ing and unloading. Garage expense and overhead are 
not much more than for the 5-ton truck. Experience 
has shown that, to carry a 100 per cent greater load on 
a 10-ton six-wheeler weighing 34,000 lb. than on a 5-ton 
truck weighing 22,000 lb. gross, entails an increased 
operating cost of only 35 to 40 per cent. 


(2) Reduced loads on each wheel, resulting in greatly 
lessened roadbed pressures 

The load distribution on a six-wheel truck weighing 
34,000 lb. gross is approximately as follows: Front 
wheels, 3000 Ib. each; rear wheels, 7000 lb. each. The 
load on each rear wheel of the average 5-ton truck, fully 
loaded, is about 8500 Ib., which is more than 20 per cent 
greater than on the 10-ton six-wheeler. 

Fig. 3 shows the subsoil pressures‘ of a six-wheel and 
a four-wheel truck, each carrying 10,000 lb. With the 
six-wheeler, the subsoil pressure is about 2 lb. per sq. 
in., while with the four-wheeler it is 64% lb. per sq. in. 


(3) Reduced unsprung weight, which improves the 
riding-qualities and decreases road shocks 


Since the weight carried by the rear axle of a four- 
wheel 5-ton truck is 20 to 25 per cent greater than in 
the case of the six-wheel 10-ton truck, it is evident that 
the axles, wheels and tires of the six-wheeler may be 
lighter. The advantages of a lighter unsprung weight 
as regards riding-qualities and decreased road shocks 
are too well known to need further comment. 


(4) Reduced impact forces, resulting in prolonging 
the life of the chassis and tires and saving the 
roads from undue destruction 


Reduction of impact forces is obtained with the six- 
wheel truck because of the lighter concentrated load on 





*See Quartermaster Review, July-August, 1924, pp. 6 and 7. 
5See THE JOURNAL, April, 1925, p. 427. 
*See Quartermaster Review, July-August, 1924, p. 6. 








Fic. 5—COMPARISON OF TIRE-SLIDING WITH SIX-WHEEL AND 
FouR-W HEEL CONSTRUCTIONS 


When the Rear Axles of a Six-Wheel Front-Steer Truck Are 42 

In. Apart, the Theoretical Difference in Radii Described by the 

Two Rear Wheels on the Same Side Is % In., as in the Upper 

Drawing. With the Usual Four-Wheel Truck Having Dual Rear 

Tires, If the Distance Between Centers of the Tires Is 7 In., the 

Difference in Radii When Turning a Corner Is 7 In. and a Great 
Deal of Tire Slippage Must Occur 
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each wheel and the balanced-axle suspension, which 
automatically transfers a portion of the intensity of 
each shock or impact from one rear wheel to the other. 
Hence, if one of the wheels should sink into a hole or 
ride over an obstruction, the body and load will fall or 
rise, as the case may be, only one-half the distance as 
compared with the conventional four-wheel truck. This 
greatly affects impacts and tire wear. 

Practice has shown the life of tires on six-wheelers, 
with the sizes of tires as recommended by the tire 
manufacturers, to be from 50 to 75 per cent greater 
than on four-wheel trucks. This increased life is re- 
markable and is experienced with solid as well as pneu- 
matic tires. As the six-wheel trucks built by our com- 
pany do not have differentials between the two rear 
axles, and as steering is accomplished by the front axle 
only, it is evident that the increased tire life must be 
due almost entirely to the reduced impact forces and 
reduced tire slippage, as well as to the distribution of 
the driving and braking forces among four wheels. Re- 
duced impacts save the road as well as the tires and the 
chassis. 

The force of impact depends on the mass and acceler- 
ation. The mass depends on the static load on each 
wheel and, since the latter is lower with the 10-ton six- 
wheeler than with the 5-ton four-wheeler, it is evident 
that road impacts with six-wheelers should be lower, 
everything else being equal. But everything else is not 
equal; there are two important additional differences: 
(a) the increase in the spring pressure is considerably 
less with the six-wheeler when one rear wheel rises 
over an obstruction or a wave in the road, and this 
results in greatly decreased impacts; and (b) owing to 
the lower unsprung weight, the wheels will not hit the 
obstruction with the same force and therefore will not 
be thrown upward or fall downward to the same extent 
as the wheels of the four-wheel truck’. 

To determine experimentally the impacts arising 
from four-wheel and six-wheel trucks, the Bureau of 
Public Roads has made a number of tests with astound- 
ing results’. A conventional 5-ton truck equipped with 
solid rubber tires and weighing less than 20,000 lb. 
gross, showed impacts of 29,000 lb. when equipped with 
solid tires. A 2-ton truck weighing 11,800 lb. gross 
and equipped with 40 x 8-in. pneumatic tires on the rear 
wheels, showed impacts of 7300 lb.; whereas the six- 
wheel truck, equipped with 40 x 8-in. pneumatics carry- 
ing an 834-ton pay-load and weighing 28,700 lb. gross, 
showed impacts of only 7000 lb. (See Fig. 4.) Details 
as to sprung and unsprung weights, size of tires, gross 
load and pay-loads carried by the five different trucks 
tested are given in the caption below the drawing. 

From an economic viewpoint it is evident that the six- 
wheel truck carrying the greatest pay-load and showing 
the smallest impact between tires and the ground must 
necessarily do the least damage to the highway, to the 
tires and to the chassis; thus it is the most favorable. 


(5) Improved traction due to the dual-axle four- 
wheel drive 


The better traction obtained with four-wheel drives 
is well known. In the six-wheeler weighing 34,000 lb. 
gross, from 80 to 84 per cent of the gross load, depend- 
ing on the length of the wheelbase, is carried by the 
traction wheels. Because there is no differential gear 
between the two rear driving axles, improved traction 
is obtained even if any one wheel should lose traction. 
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Fic. 6—EQUALIZED BRAKING SYSTEM ON REAR AXLES OF 
MORELAND SIX-WHEEL TRUCK 

(a) Brake Rod, (b) Brake Lever, (c) Brake-Lever Pivot, (d) 

Auxiliary Lever, (e) Pivot Connecting Levers Bb and d. As Brake 

Rod a Is Pulled, Lever B Moves to the Left and Brake-Bands f 

and g Are Applied through Rods h and i, Rod h Being Under 

Tension and Rod i Under Compression. Regardless of the Posi- 


tion of the Springs or Wheels at Any Moment, the Two Brakes 
Always Are Exactly Equalized 


With the customary four-wheel truck, if one wheel 
should lose traction, the other wheel would stand still. 
Improved traction also results from a decreased ten- 
dency to spin the wheels, which will be discussed later. 


(6) Reduced tendency to wheel-spinning and tire- 
sliding, with consequent prolonging of tire life 
and road surface 

With a conventional four-wheel truck, when one rear 
wheel rides over an obstruction on the road, unless 
driving very slowly, the tire will leave the ground for 
an instant—it will jump over the obstruction—and in 
consequence the tire will spin, because the rear wheel 
on the opposite side will lose traction on account of the 
differential-gear action. With a six-wheel truck, as pre- 
viously stated, if one wheel loses traction, it cannot 
spin so long as the other wheels, or two wheels of one 
axle, are holding the road. 

There is also greater decrease of tire sliding when 
turning a corner with a six-wheeler. The upper draw- 
ing in Fig. 5 shows that, when the rear axles are 42 in. 
apart and steering is accomplished with the front wheels 
only, theoretically there would be a difference of %4 in. 
in the radii described by the two rear wheels of the 
same side. In practice, the difference is not so great, 
because there is a certain amount of “give” in the rub- 
ber. With pneumatic tires there does not seem to be 
any difference in the radii since this “give” is sufficient 
to compensate for the theoretical difference of 34 in. If 
the difference in the radii were %4 in., the actual slip- 
page, or rather the difference in the distance traveled 
by the two tires, would be about % in. when making a 
quarter turn, as is the case when turning a corner. 
With the usual four-wheel truck having dual tires in 
the rear, as in the lower drawing in Fig. 5, whether 
they be pneumatics or solids, the distance between the 
centers of the two tires is from 6 to 9 in., depending on 
the size of the tire. Assume a 7-in. tire as an example: 
Since the dual tires are fastened solidly to one wheel, 
they ‘must revolve at the same speed. When turning a 
corner the difference in the radii of the two circles de- 
scribed by these dual tires will be 7 in., and there must 
necessarily occur a great deal of tire slippage. In this 
case the difference in the distance traveled by the two 
tires when turning a 90-deg. corner is 5% in., hence 
the tire slippage is 10 times as great as that occurring 
with the six-wheel truck. Even if dual tires should be 
employed on the rear of six-wheelers, they would be of 
smaller dimensions and thus closer together, hence 
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slippage would not be so great as with four-wheelers of 
one-half the capacity. We find that it is possible to use 
single pneumatic tires on six-wheel trucks weighing up 
to approximately 28,000 lb. gross. 


(7) Increased safety and reduced skidding by virtue 
of four rear-wheel brakes 

We find that with a six-wheeler weighing 34,000 lb. 
gross and having 28,000 lb. on the rear wheels, to which 
the brakes are applied, approximately 8342 per cent of 
the gross load rests on these wheels. It should also be 
noted here that, in case the brake on any one wheel 
should be inefficient, or if the brake-shoe of one wheel 
were released entirely, that wheel would nevertheless be 
locked on account of the two rear axles being driven by 
the same propeller-shaft without any differential be- 
tween the two axles. Equalizing the brakes on the 
second and third axle is also greatly facilitated, as 
shown in Fig. 6, since the axles are pivotally attached 
to the frame at center e. In California during the 
rainy season it was found that in a rainstorm a large 
number of four-wheel trucks became stalled on the 
famous Ridge Route between Los Angeles and Bakers- 
field, whereas the six-wheel trucks provided with the 
four-wheel drive and four-wheel brakes have no diffi- 
culty in maintaining their schedule during the worst 
rainstorms. 

(8) Increased riding comfort due to the balanced 

spring-suspension 

Figs. 7 and 8 show the suspensions of the Moreland 
six-wheel trucks. That in Fig. 7 is used for the heavier 
models; the other for the lighter six-wheelers. The 
two axles are pivotally attached to the frame at a point 
midway between the two axles. This balanced suspen-. 
sion automatically transmits a portion of any excess 


acecaa((ObdbDD 





Fic. 7—REAR SUSPENSION OF MORELAND HEAVy SIx-WHEEL 
TRUCK 

The Two Axles Are Pivotally Attached to the Frame at a Point 

Midway Between the Two Axles. This Balanced Suspension 

Automatically Transmits Part of Any Excess Load and Shock 

from One Rear Wheel to the Other. If the Truck Is Overloaded, 

the Excess Weight Is Distributed Evenly Over the Rear Wheels 
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load and shock from one rear wheel to the other, and 
if the truck is overloaded, if an additional load is placed 
on the truck, the excess load is distributed evenly over 
the rear wheels. The great advantage of this construc- 
tion is the increased riding comfort, for the tendency 
of the upward and downward movements of the frame 
is only one-half that of the four-wheel truck. 


(9) Less road congestion, because of the smaller 
number of trucks needed on the road to carry 
a given tonnage 


It is evident that the greater the carrying capacity 
of a truck is, everything else being equal, the less is the 
road congestion because of the smaller number of trucks 
required for hauling a given tonnage. Since a 10-ton 
six-wheeler carries less load on each wheel than the 
four-wheel truck, it lends itself favorably to the use of 
pneumatic tires and thus to increased speeds. Both 
increased loads and increased speeds. reduce road con- 
gestion. Furthermore, because of the ease with which 
four-wheel brakes are applied to six-wheelers, they can 
be run at higher speed with greater safety than heavy- 
duty four-wheelers equipped with rear-wheel brakes 
only. 


(10) Less dead weight carried on the road for trans- 
porting a given tonnage of pay-load 

To haul 10 tons on four-wheelers requires two trucks, 
since the highway laws do not permit gross weights 
sufficient for four-wheel trucks to carry 10-ton loads. 
The weight of a 5-ton chassis and body is about 10,500 
Ib. The weight of a 10-ton six-wheel truck with the 
same type of body is 14,000 lb. Two 5-ton trucks 





Fig. 8—REAR SUSPENSION OF MORELAND LIGHT SIX-WHEEL 


TRUCK 
Owing to the Balanced Construction, the Frame, Which Is Sup- 
ported Midway Between the Axles, Tends To Rise only One-Half 
as Much as That of a Four-Wheel Truck When Passing Over an 
Obstruction. The Load Therefore Rides with Less Vertical and 


Transverse Oscillation 
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weigh 21,000 lb., an excess of 7000 lb., or 50 per cent, 
over the weight of the six-wheeler. 

The percentage of pay-load to dead weight with the 
six-wheeler is 143, while with the modern 5-ton truck 
the percentage of pay-load to dead weight is only 95. 
From an economic viewpoint it is evident that the 
transportation of goods with six-wheel trucks effects a 
considerable saving in dead weight or in gross weight 
on the road, and thereby a saving in the consumption 
of fuel and of wear of rubber and of the road. 


CALIFORNIA MOTOR-VEHICLE ACT 


In 1923 the California Motor-Vehicle Act limited the 
gross weight on four wheels to 22,000 Ib. and on six 
wheels to 34,000 lb. After this act had been in force 
about four years, the Supervisors Association of Cali- 
fornia, which consists of the supervisors of all the 
counties, who are responsible for the roads of their 
counties, appointed a committee of engineers, including 
the State highway engineer and several county en- 
gineers, to report upon truck weights and regulations 
for the purpose of determining if the motor-vehicle 
laws had been beneficial or harmful to the State at 
large. 

After a thorough investigation, this committee, about 
five months later, made its report, from which the fol- 


lowing excerpts bearing on the gross weights and speeds 
of trucks were taken: 


“Recommendation.—That the maximum gross load 
to be permitted on motor-vehicles having four wheels 
shall be maintained at 22,000 lb. 


“That the maximum gross load to be permitted on 
motor-vehicles having six or more wheels, or on any 
other vehicle, shall be 34,000 lb.” 

The committee also recommended an increase in the 
speeds of trucks equipped with pneumatic tires, for the 
purpose of encouraging the use of pneumatics, which 


cause less road wear than do solid tires. It recom- 
mended the following speed limits: 
Weight, Speed, 
Lb. M.P.H. 
For trucks, including loads, 
weighing less than 18,000 40 
For trucks weighing, gross, 
from 18,000 to 22,000 30 
For trucks weighing, gross, 


more than 22,000 25 


I have cited the foregoing to show that the type of 
six-wheel truck which has been operating in California 
for more than four years has been found satisfactory 
by highway engineers, and that the committee of engi- 
neers of the Supervisors Association recommends that 
the gross weights of 22,000 lb. for four-wheel trucks 
and 34,000 lb. for six-wheel trucks be retained as speci- 
fied in the California Vehicle Act of 1923. 


SIX-WHEEL LEGISLATION 


So far, in the United States, 11 States have enacted 
laws distinctly specifying an increased load on six 
wheels, as they cause less injury to the highways than 
do four-wheel trucks of one-half the capacity. Several 
others, by inference, allow six-wheelers to carry heavier 
loads than four-wheel trucks, in that they merely limit 
the load per axle or per wheel. Some foreign countries 
have surpassed the United States in the number of six- 
wheel trucks in service, especially England and Ger- 
many. The English Government encourages the use of 
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six-wheelers by the payment of a subsidy to users there- 
of; for heavy six-wheelers this amounts to $200 yearly 
for three years. In New Zealand, according to the 
United States Department of Commerce Special Cir- 
cular No. 920, the Governor General of New Zealand, 
by order of council, allows a 50 per cent greater load 
on six than on four wheels. 

Another proof that the six-wheelers save the roads 
from undue wear is the fact that they are used for 
travel across the Sahara Desert and in undeveloped 
countries where few first-class roads, as we know them, 
exist. 

At the International Motor Transport Congress in 
London last winter, it was brought out that, in army 
maneuvers in Egypt, the presence of six-wheel light 
trucks virtually saved the transport service from a 
breakdown. In China the vehicles have been tried out 
under most difficult conditions, on the wet paddy-fields, 
and the performance far exceeded expectations. 

Sir William Hoy, general manager of the South 
African Railways and Harbors, stated that in South 
Africa last summer six-wheel vehicles were able to 
maintain a scheduled service when the muddy conditions 
of the road made it practically impossible for conven- 
tional passenger-cars to move. It is evident that what- 
ever saves soft-surface roads from destruction saves 
hard-surface roads from undue wear. A soft road will 
show wear and destruction in a very much shorter time. 

In view of the satisfactory results obtained in the 
States and countries where they have been used, and 
the official tests of the United States Bureau of Public 
Roads and others, it is felt that legislators would be 
benefiting their States by enacting laws to permit the 
six-wheelers to carry greater loads than four-wheelers. 
Instead of specifying gross weight, the law should 
specify maximum axle-weight or maximum wheel- 
weight, irrespective of whether the vehicle is a four- 
wheeler or a six-wheeler. It should also specify that 
the two rear axles be not farther apart than 4 ft. and 
that a balanced suspension be used so as to obtain the 
benefits of the six-wheel construction. 

The argument sometimes advanced against the 


Value of Research 


HE division of engineering and industrial research of 

the National Research Council recently conducted a sur- 
vey in which 797 of the 800 replies received from manufac- 
turers indicate their belief that research pays. In addition 
to research by Government bureaus, educational institu- 
tions, trade associations, and special groups in an industry 
cooperating on a definite research job, 68 per cent of these 
manufacturers maintain private laboratories. Over one- 
third of these are working to improve the quality of prod- 
ucts and of service to customers, on the assumption that 
reduced production costs will follow; 25 per cent of them 
toward the development of new fields of application; and 
15 per cent to discover by-products and new materials. 

According to the report of this survey in Factory and 
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greater load on six-wheel trucks is that the old and 
more or less obsolete bridges in existence are not made 
to carry such heavy loads. Since bridges are a link in 
the system of our highways, they should be repaired 
or rebuilt to carry the six-wheel trucks, as the extra 
expenditure for repairing or rebuilding these bridges 
is justified by virtue of the greater transportation econ- 
omies resulting’ therefrom. 


SPEED OF VEHICLE SHOULD BE UNIFORM 


Six-wheelers provided with four-wheel brakes and 
pneumatic tires should be permitted to travel at the 
same speed as touring cars having two-wheel brakes. 
The load on the rear wheels of six-wheel trucks is ap- 
proximately 80 per cent of their gross load, hence it is 
possible to stop such vehicles, if they are provided with 
pneumatic tires, in a shorter distance than the usual 
automobile equipped with two-wheel brakes, where from 
50 to 70 per cent of the load is resting on the braking 
wheels. When empty, the proportion of load on the 
rear wheels of a six-wheel truck is approximately 60 
per cent of the gross load. 

It is surprising how generally the erroneous view is 
held that a heavy vehicle is more difficult to bring to a 
standstill than a light vehicle. If the brakes are de- 
signed to lock the wheels, the stopping distance of any 
vehicle is independent of its weight, everything else 
being equal; the distance is dependent on the propor- 
tion of the weight on the braking wheels to the gross 
load and on the speed. 

Speed laws should be based on scientific facts. If 
the weights on the rear wheels of six-wheel trucks, 
when empty and when loaded, are from 60 to 80 per 
cent respectively of the gross load of the truck, and in 
phaetons with two-wheel brakes, from 50 to 70 per 
cent, then six-wheel trucks are safer on the highways 
at any speed than automobiles with two-wheel brakes 
at the same speed. By permitting trucks having a 
greater factor of safety as regards stopping distance 
to travel at the same speed as touring cars, the law will 
assist the flow of traffic, since all types of vehicle will 
be traveling at the same speed. 


to Manufacturers 


Industrial Management for October, returns from leading 
manufacturers indicate that, excluding the automobile in- 
dustry, on which figures are incomplete, the highest aver- 
age annual research expenditure is $105,000 in the chemical 
and allied-products industry, followed by $100,000 in the 
rubber and rubber-products industry. The average research 
expenditure in percentage of capital invested is 2.4 per 
cent for the chemical and allied-products industry, with 
metal-working plants holding second place with 2.1 per cent. 
Research expenditures by metal-working plants showed an 
increase of 200 per cent for 1927 over 1926, while a 100- 
per cent increase was reported for the paper and pulp, 
rubber and rubber-products, and textile industries —Domes- 
tic Commerce. 





Automobile Induction Systems 
and Air-Cleaners 
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FTER indicating the trend of requirements in 
induction systems, the author discusses air- 
cleaners, carbureters and inlet manifolds. 

Particular attention is paid to improvements in 
centrifugal air-cleaners, that result in only slight 
pressure loss and in high cleaning efficiency. These 
improvements have been made by changing the body 
outline; by the addition of a diffuser, to make the 
resistance as small as possible; and by proportioning 
the vanes, as to angle and number, to increase the 
cleaning efficiency with only slight loss in pressure. 


ple, must not affect engine operation because 

of excessive pressure-loss, and must clean most 
of the solid materials out of the airstream. Their size 
is important because of the limitation of available 
space for their installation. When air-cleaners first 
were used as automotive equipment, too much stress 
was placed upon their cleaning efficiency, which was 
secured at the expense of loss in pressure and alteration 
of carbureter metering, and they caused higher fuel 
consumption and lower top-speeds. 

Besides its basic requirement of fuel metering, the 
carbureter must aid the manifold by providing different 
proportions of fuel for acceleration, for cold and for 
warm operation, and it must not grow temperamental 
because of excessive heat after hard pulling. It must 
give the best possible performance and economy under 
climatic conditions ranging from those at the Equator 
to those at the North Pole. 

The inlet manifold is important in securing equal 


. IR-CLEANERS, to be commercial, must be sim- 





1M.S.A.E.—Chief engineer, Tillotson Mfg. Co., Toledo. 











Fig. 1—Dirt from Gravel Roads Fig. 


DIRT OBTAINED FROM CENTRIFUGAL AIR-CLEANERS 
2—Sand from Lake-Shore 


Carbureters are considered briefly, only because of 
their interrelation with air-cleaners and manifolds. 
Inlet manifolding for four, six, and eight-cylinder-in- 
line engines is studied, with variations in port ar- 
rangement. Recommendations are made as to the 
cross-sectional areas and form to secure best distri- 
bution of the mixture and adequate vaporization. 

The paper concludes with a plea that the carbureter 
engineer be given more responsibility for the distri- 
bution system, for the sake of the over-all perform- 
ance of the engine and economy in its design. 


distribution of fuel and air. Trouble in this respect 
is encountered sometimes with six and with four-cylin- 
der engines, as well as with eight-cylinder engines. 
Carbureters of both the air-valve and plain-tube types 
often are said to have “flat spots” on car acceleration 
and deceleration, but some of these flat spots can be 
traced directly to the manifold. Hot-spots, when prop- 
erly designed, have been known to eliminate these flat 
spots and to prevent roughness in engine running. 

The best design of manifold, carbureter and air- 
cleaner may result in poor performance during the 
warming-up period unless sufficient attention is given 
to vaporization immediately after starting. A _ well- 
designed manifold hot-spot with heat control will help 
to shorten this period. 


PART 1—AIR-CLEANERS 


Usually a part is not made standard equipment un- 
less it will produce an adequate return upon its cost 
in satisfaction either in operation or in dependability 
of the unit. The air-cleaner has been used for years 











Roads 





Fig. 3—Dirt from Paved City Streets 


Magnification of the Micrographs Is Indicated by the Large Squares, the Actual Size of Which Is 1/50 In. Square 
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Fic. 4—MICROGRAPH OF VALVE-GRIND- 
ING COMPOUND 


Fine and Coarse Grades, for Comparison 
with Figs. 1 to 3 


on tractors, and for a shorter time on trucks and indus- 
trial powerplants. The tractor has the most severe 
operating condition because its life usually is spent in 
the broken field. For this work extreme care is exer- 
cised to provide gaskets at all joints of the carbureter 
intake to stop air leaks, and in air-cleaners to get posi- 
tive removal of the dust particles. 

It has been found that the small garden-tractor will 
operate only six weeks or two months without an air- 
cleaner before the necessity of regrinding cylinders 
and replacing pistons becomes apparent. With a good 
air-cleaner attached, this overhaul period has been ex- 
tended to at least one year. Many instances of wear 
in the engines of automobiles and other vehicles could 
be cited. Reference is made to papers given before the 
Society by W. G. Clark, on Carbureter Air-Cleaners’; 
by C. C. Summers, on Physical Characteristics of Road 
and Field Dust’; and by A. H. Hoffman, on California 
Air-Cleaner Tests‘ and on Selecting an Air-Cleaner’. 

Although each year brings more paved roads, over 
one-half of the aggregate mileage of highways in this 
Country still is dirt, gravel and stone. These sec- 
ondary roads, particularly those that are most traveled, 
make air-cleaners just as necessary on road vehicles 
as in tractor operation. Paved roads are almost un- 
known in some sections of the United States, and sur- 
veys’ show that grit and sand cause extreme piston and 
cylinder wear. The composition of carbon in the en- 
gine cylinder has been found, from various sources of 
information, to contain a large amount of silica’. It is 
thought this acts as a nucleus to which the carbon par- 
ticles cling, and thus accelerates carbon formation. Be 
that as it may, the air-cleaner is important and should 
form a part of the standard equipment of the automo- 
bile. 

Fig. 1 is a micrograph showing the type of common 





2See THB JOURNAL, January, 1919, p. 18, and TRANSACTIONS, 
vol. 14, part I, 1919, p. 745. 

8’ See THE JOURNAL, February, 1925, p. 243, and TRANSACTIONS, 
vol. 20, part I, 1925, p. 178. 

*See THE JOURNAL, August, 1924, p. 140, and TRANSACTIONS, vol. 
19, part II, 1924, p. 145; THE JOURNAL, March, 1925, p. 367, and 
TRANSACTIONS, Vol. 20, part I, 1925, p. 161. 


5See THE JOURNAL, March, 1927, p. 393. 


®See THE JOURNAL, January, 1926, p. 48, and TRANSACTIONS, 
vol. 21, part I, 1926, p. 21; THE JOURNAL, February, 1925, p. 232, 
and TRANSACTIONS, vol. 20, part I, 1925, p. 65. 


™See THE JOURNAL, February, 1925, p. 243; Automobile Topics. 
Aug. 22, 1925, p. 118. 





MICROGRAPHS OF OIL, ENLARGED ABOUT 150 TIMES 
Fig. 5—Clean Oil 


Fig. 6—Oil After 1200 Miles of Driving 


road-dirt caught in a centrifugal cleaner while driving 
on gravel roads. Not only large particles but almost 
microscopic particles are present, the sizes ranging 
from 0.003 or 0.004 to 0.0001 in. in diameter. The re- 
sult of driving on lake-shore sand roads, which is illus- 
trated in Fig. 2, shows no very small particles, only a 
collection of grains of rather uniform size. Many engi- 
neers state that no dirt is encountered when driving on 
pavement or in city traffic. Fig. 3 shows a portion of 
the dirt caught during 36 miles of city driving, all on 
paved streets, at 25 m.p.h. or slower. A close inspec- 
tion shows that not all of the larger particles are coal 
dust and cinders; many of them are sand grains with 
sharp corners, similar to the larger of the grains found 
on the sandy roads. The absence of extremely fine par- 
ticles proves, however, that at slow driving speeds fewer 
microscopic particles are caught. As will be éxplained 
later, the centrifugal type of air-cleaner cannot remove 
these at the extremely slow speeds. 

The sharpness of the particles shown in these ‘micro- 
graphs is comparable with that of the valve-grinding 
compound illustrated in Fig. 4. The contamination of 
crankcase oil without air-cleaners is illustrated well in 
Figs. 5 and 6. Fig. 5 shows new oil as it entered the 
engine of a car, which was operated normally for 1200 





F 1G. 7—LABORATORY APPARATUS FOR TESTING AIR-CLEANERS 
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miles. The oil was drained out 
then, and a specimen is shown in 
Fig. 6. The larger particles of 
dirt enter the combustion-cham- 
ber, become absorbed in the oil- 
film, exact their toll from the 
cylinder-wall and piston, and 
then find their way to the oil-pan 
to cause the condition illustrated. 
The particles are reduced by the 
engine to an infinitesimal size, as 
shown by the magnification of 150 
diameters in the illustration. 


TYPES OF AIR-CLEANER 


Filter and centrifugal-type air- !! 

cleaners are the two general types 
used in the automobile industry. 
The pure filtering type is, of necessity, more efficient at 
low than at high speeds. The impinging velocity of the 
dirt in the airstream being low, any homogeneous filter- 
ing element readily arrests the particles and allows the 
air to pass through, nearly 100 per cent pure. As the 
car speed or rate of airflow increases, the dirt particles 
have greater momentum and tend to bombard their way 
through the filtering element, with the result of lowered 
cleaning efficiency. However, the element becomes filled 
in time, and the restriction caused by the filter is in- 
creased. This seems to be the greatest defect of this 
type of cleaner. With proper care, a filter can be made 
extremely efficient without affecting the carbureter 
metering or the top speed of the car, but many filters 
are designed to eliminate the plugging condition by 
utilizing a relatively open element. This is a compro- 
mise that lowers the cleaning efficiency. 

Centrifugal cleaners show an opposite tendency, in 
that the cleaning efficiency is lower at idling or low 
engine-speeds than at high speeds. At 15 to 25 m.p.h. 
the airspeed is sufficient to cause ample centrifugal ac- 
tion, hence the efficiency rises abruptly and is high at 
ordinary and high driving-speeds. It was thought origi- 
nally that the centrifugal cleaner must be unduly re- 
stricted to obtain the proper cleaning at the lower 





SSee THp JOURNAL, March, 1925, p. 371, and TRANSACTIONS, 
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Number of Vanes 
Fig. 8—EFFECT OF NUMBER AND ANGLE OF VANES 
The Upper Group of Curves Shows the Cleaning Efficiency and the 
Lower Group Shows the Pressure Figures Indicate the 
Angles of the Vanes for the Various Curves 
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I—CENTRIFUGAL AIR-CLEANER WITH 
IMPROVED CONTOUR AND DIFFUSER 


E. JOURNAL 


velocities, but I shall prove that 
this is not necessarily so. 


AIR-CLEANER TESTING-PLANT 


A short description of the 
methods of determining the clean- 
ing efficiency and resistance to air- 
flow will be of interest. Consider- 
able information on this subject 
is available in papers by A. H. 
Hoffman*®. Certain data from the 
work of various authorities can 
be accepted as basic. Dust den- 
sity on different types of road and 
the specific gravity of the dust 
itself are rather well established. 
The main problem was the design 
of a laboratory plant to duplicate 
car conditions on the road. 

The apparatus illustrated in Fig. 7 embodies a sheet- 
metal dust-chamber, A, provided with a glass door, B, 
the size being such that air-cleaners have approximately 
the same clearance as under an automobile hood. The 
dust-laden air enters at C, allowing the heavier par- 
ticles to settle to the bottom of the chamber before the 
stream enters the cleaner. After being induced through 
the cleaner, the air passes through an absolute cleaner, 
D, composed of various filters ranging from hard-finish 
vacuum-cleaner drill to good-quality flannel and eider- 
down. After proper calibration with two absolute 
cleaners, a satisfactory single filter was developed. 
From the absolute cleaner, the airstream passes into a 
diaphragm meter, E, controlled either manually or elec- 
trically, then to the Roots-type blower F’, which provides 
the airflow. Piezometer rings for measuring pressure 
losses are provided at suitable points. 

Actual dust from various State highways was used, 
instead of uniform material such as fullers’ earth or 
cement. This dust was made standard by sifting 
through a 200-mesh screen, after thoroughly mixing all 
specimens from stone, gravel and dirt roads. As the 
dust was collected from the wheel track, it contained an 
exceedingly large number of microscopic particles, as 
well as some that were larger. This standard dust was 
then mixed into the airstream by a screw feeding- 
device, G, of a suitable lead, driven at the desired speed 
by a variable-speed motor, H. The dust was mixed first 
with a portion of the airstream and then remixed as 
this portion entered the annular main airstream. Ap- 
propriate dust-to-air ratios were maintained by con- 
trolling the mechanism. 

To eliminate the effect of humidity of the atmosphere, 
the dust recovered in both the cleaner under test and 
the absolute cleaner was heated according to certain 
schedules and then accurately weighed in the oven with 
a sensitive chemist’s-scale. With this arrangement, 
tests can be duplicated with reasonable accuracy. Every 
available air-cleaner was tested with this plant to deter- 
mine the state of the air-cleaner industry. 


Dus? Cup 


CENTRIFUGAL CLEANERS 


Centrifugal cleaners inherently embody many features 
essential to automobile use. In the cleaners of this 
type that were tested, centrifugal action usually is im- 
parted to the airstream by deflectors or vanes. A very 
important question is the type and number of vanes for 
maximum cleaning-efficiency and lowest restriction. 
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Fig. 8 shows the effect of the num- ,° 
ber of vanes set at various angles on Fé 
cleaning efficiency and pressure loss. £4] 
It was found in all cases that the larger ¢ | 
number of vanes gave the greater E 2] 
cleaning-efficiency. Smaller streams of E ote \iiah aieien a 
air cause the centrifugal force to ex- al bite. A)... 


tract the particles more efficiently. 
Changing the angle of the vanes gave 
results such as might be expected; the 
greater the angle of deflection of the 
airstream is, the greater is the cen- 
trifugal force, with consequent better 
cleaning-ability. 

As to pressure loss, increasing the number of vanes 
decreases the resistance, and, again, as might be pre- 
dicted, the greater vane-angle results in more restric- 
tion. Hence the conclusion may be drawn that, with a 
suitable limit on pressure loss, cleaning efficiency can 
be varied from 60 to 90 per cent by vane design alone. 
These values are, of course, obtained with a single 
cleaner-shell. 

Another important factor is the contour of the shell. 
Uniess the centrifugal action is used effectively, the 
final result will suffer. After considerable effort, the 
contour shown in Fig. 9 was evolved. This increased 
the cleaning efficiency of the vanes and conserved a 
certain amount of velocity-head of the airstream. 


FIG. 


Cleaner 
Lower, 


DIFFUSER REDUCES RESISTANCE 


Fig. 9 shows, in the center of the cleaner, the diffuser, 
which reduces frictional resistance to a very low 
amount. The effect of the properly designed diffuser is 
well illustrated in Fig. 10. The data given are from a 
small air-cleaner, 34 in. in diameter, designed primari- 
ly for a flow rate of 75 cu. ft. per min. at a pressure 
loss of 3 in. of water. With the addition of a suitable 
diffuser vane, the capacity of this cleaner was doubled 
without increasing the restriction; and at the original 
rated capacity of 75 cu. ft. per min. the resistance was 
lowered from 3 in. of water to 0.6 in. 

As an illustration of the power and torque losses, Fig. 
11 gives the results with a 103-hp. engine, using cen- 
trifugal air-cleaners of two different types. One recom- 
mended cleaner, the curves for which are dotted lines, 
caused a pressure loss of 7.5 in. of water, while the 
second, represented by solid-line curves, showed a loss 
of 1.9 in. at 2800 r.p.m. The cleaner having the lower 
resistance caused a loss of less than 1 m.p.h. in top 
speed, as shown by the speedometer. 

Therefore I believe it can be stated that cleaning effi- 
ciency is independent of frictional resistance in the 
centrifugal air-cleaner. A cleaner of this type need not 
affect appreciably the metering of the carbureter or the 
top speed of the engine. This low loss allows centrifugal 
cleaners to be used with air-valve carbureters as well 
as with plain-tube carbureters. 

Figs. 12 and 13 show test results respectively for 
cleaning efficiency and pressure loss from several com- 
mercial filters and centrifugal air-cleaners. Curves A, 
B, C and R are from centrifugal types, while curves D 
and M are from filters. The centrifugal cleaner may 
have high efficiency and high pressure-loss or high effi- 
ciency with little pressure-loss. The filter will show 
low loss and high cleaning-efficiency initially, but low 
cleaning-efficiency with higher loss after considerable 
use. 





— 
Air Flow, cu. ft. per min 

10—REDUCTION OF PRES- 

SURE-LOSS WITH A DIFFUSER 


The Upper Curve Is for 

Without 

for the Same Cleaner with 
Diffuser 








PART 2—CARBURETERS 


As individual engines and manifolds 
require slight changes in the carbure- 
ter, the generalities are reviewed for a 
basis before progressing to the mani- 
fold or distribution system. During 
the last few years several papers on 
carbureters have been presented in 
which the various detailed requirements 
each unit must fulfill are discussed. 

Different velocities in the manifold 
and various heat conditions require 
changes in the carbureter; but I be- 
lieve, as I stated a few years ago, that most engines 
with reasonable temperature conditions and with correct 
manifolding require the same mixture-ratios. However, 
different mixture-ratios are required on a given engine 
with different manifolds. 

The basic conditions controlling the mixture require- 
ments of the carbureter are: 


00 110 120 130 


a Small 
Diffuser; the 


(1) Starting 


2) Warming to satisfactory operating temperature 
after starting 


Fuel metering throughout the ranges of road and 
full-load speeds 


Acceleration 


(3) 


(4) 
(5) 


Each of these functions can be affected to a certain 
extent by design of the manifold. Starting depends 
upon atomization more than upon distribution. The 
warming, however, must be divided between the mani- 
fold and the carbureter. First, the manifold must be 
brought quickly to a suitable operating temperature; 
second, the carbureter must supply an enriched mixture 


Enabling the engine to develop maximum power 
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Fic. 11—Two CENTRIFUGAL AIR-CLEANERS COMPARED 
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during the warming period. 


This results in a very 
pleasing combination. 


Hot-Spot ALTERS METERING REQUIREMENTS 


The metering required of the carbureter depends to 
a great extent upon the efficiency of the manifold hot- 
spot and the resultant distribution to the various cylin- 
ders. If the hot-spot is placed so that distribution is 
effected under a cold condition, a slightly richer mix- 
ture must be used for proper combustion than would be 
required otherwise. The velocity through the manifold 
also has some influence upon the metering requirements 
of the carbureter. The quality of mixture necessary 
for acceleration depends upon heat conditions in the 
engine, as well as upon distribution. A larger number 
of cylinders often requires greater quantities of accel- 
eration fuel, or different quantities under different con- 
ditions of acceleration... Maximum power and torque 
depend upon low resistance of the whole induction sys- 
tem, and the carbureter can supply only the demands 
made upon the unit itself. 

Metering is the only function of the five listed that 
can readily be charted. Graphs’ show that during idling, 
particularly at the lower speeds, the mixture ratio 
should be slightly richer than at maximum power. As 
the load is changed, with either variable or constant 
speed, the mixture ratio becomes thinner up to approxi- 
mately three-eighths load. From this point to wide-open 
throttle a constant mixture is satisfactory, then a richer 
mixture is required for high power. If, however, the 
distribution is not of the best, the metering requirement 
is changed. Fig. 14 is a typical example, illustrating 
clearly the difference in requirements between a case of 
ideal vaporization and distribution and a case in which 
the manifold is somewhat cold and low-speed distribu- 
tion is somewhat impaired. 

In general, carbureter design has progressed sub- 
stantially during the last three or four years. This is 
evidenced by the increase in the number of domestic 
companies building carbureters that nearly fulfil the 
five essentials listed. A survey conducted in 1923 re- 





®See Bulletin 21, 
Station, p. 24. 


Purdue University Engineering Experiment 


S. A. E. JOURNAL 


vealed only three makes of high-efficiency carbureter. 
In 1928, at least eight manufacturers embody the es- 
sentials in their devices. 


PART 3—INLET MANIFOLDS 


Air distribution is a comparatively simple problem, 
and distribution of fuel is simple if the fuel is in the 
form of a gas. With fuels having end-points of 400 
to 500 deg. fahr., fuel distribution must be effected in 
both gaseous and liquid states, and the problem is not 
so simple. Distribution in four and in six-cylinder 
engines is not very complex, but the addition of more 
cylinders sometimes causes complication. 


Many investigators, not satisfied with present em- 
pirical data, have delved into the fuel-distribution 
problem. Guided by the fact that gases are easy to 


distribute, they have applied heat in various ways and 
have found some interesting solutions. Preheated air 
has long been used at the carbureter intake, but this 
method has become nearly obsolete because of the seri- 
ous effect on volumetric efficiency, and the hot-spot has 
taken its place. 

The immediate outlet of the carbureter is the only 
place in the manifold where heat can be added with the 
desired effect. Nothing is gained unless the fuel is 
vaporized before distribution, but we still find mani- 
folds designed to apply heat on the branch passages 
as well as on the riser. Even if heat is applied at the 
proper point and in ample quantity, vaporization will 
be slow and the results will not be as expected unless 
the temperature is correct. 

Fig. 15 indicates the limits of inflammability for 
some four and some six-cylinder engines. The curves 
represent the different ratios at which some cylinder 
will begin to miss firing at various temperatures. These 
graphs, of course, represent only one condition as to 
lond, the velocity in the manifold being low but the 
vacuum not enough to cause sufficient vaporization to 
make firing regular. Tests with both preheated air and 
hot-spots check this condition with reasonable closeness. 
Inlet-mixture temperatures below 115 deg. fahr., meas- 
ured at the engine port, cause unstable operation; but 
preheated air produces slightly better distribution than 
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Fig. 12—CLEANING EFFICIENCIES OF SEVERAL 
COMMERCIAL AIR-CLEANERS 


A, B, C and R Are from Centrifugal Cleaners and D 
and M from Filters 


100 110 120 130 0 


10 20 30 a 50 60 70 80 90 100 110 120 130 140 150 160 170 180 


Air Flow, cu. ft. per min. 


FIG. 13—-PRESSURE-LOSS IN THE AIR-CLEANERS SHOWN IN Fic. 12 
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the hot-spot, as a mixture tem- 
perature of 90 deg. could be used 
with this instead of 115 deg. In 
the case of preheated air, the 
vaporization heat is taken from 
the air, which follows a long and 
turbulent path, compared with 
the length of the hot-spot, before 
distribution. Distribution at 
higher temperatures shows the 
same proportion with either de- 
sign, or perhaps slightly better 
results with the hot-spot, meas- 
ured by the leanness of the mix- 
ture that will fire all of the cylinders regularly. 
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ROAD TESTS CHECK MIXTURE LIMITATIONS 


To show that the same condition exists in another 
engine, Fig. 16 indicates the mixture temperatures 
taken on the road, plotted against car speed in miles 
per hour. The atmospheric air was at 39 deg. fahr., 
and the air at the air-cleaner intake was at approxi- 
mately 70 deg. fahr. At 15 m.p.h., the front port of 
the manifold was at 100 deg., and the rear port, not 
having a fan blast impinging directly upon it, registered 
111 deg. With the water temperature shown, the gen- 
eral performance was somewhat unstable. The engine 
would perform satisfactorily at constant speed under all 
conditions with fair gasoline economy but was sensitive 
to changes in operation, as might be expected from the 
data of Fig. 15. 

The performance of this same engine upon the dy- 
namometer, with no change except increasing the mix- 
ture temperature, is shown in Fig. 17. Mixture tem- 
peratures were sufficiently high to vaporize enough fuel, 
the remainder being distributed so as to give solid and 
smooth performance. These data show the effect of the 
addition of the heat control and the resulting tempera- 
tures with heat on or off. The same explanation of too 
little heat can be demonstrated in changing from heat 
off to heat on; the absence of heat again leaves much to 
be desired. 

Satisfactory warming-up cannot be effected with 
manifolds having too low a temperature. A certain car 
was started from cold and driven at a speed of 43 m.p.h., 
observing the fuel consumption and carbureter air-inlet 
temperature as the car warmed. During the first 242 
miles the rate of consumption was very high, 104% miles 
per gal., as can be seen from Fig. 18. Twelve miles 
were covered before the fuel consumption could be said 
to be normal. This was at an air temperature of 43 
deg. fahr. Another car operating on the road showed 
similar results, as indicated in Fig. 19. The rate of 
consumption was taken at different speeds and at differ- 
ent air temperatures in this case. As the air tempera- 
ture was decreased below 80 deg. fahr., the carbureter- 
air temperature decreased; and as fixed heat was ap- 
plied to the manifold, the mixture temperatures were 
of necessity decreased. As may be noted, there is a 
difference of 24% miles per gal. throughout the entire 
Speed-range. It is realized that the viscosity of the oil 
in the transmission and differential changed, but most 
of the difference is caused by the mixture temperature 
and distribution conditions. 





% See TRANSACTIONS, vol. 17, 1922, part I, p. 160; Bulletin 15, 
Purdue University Engineering Experiment Station, p. 14; and 
Automotive Industries, Aug. 24, 1922, p. 365. 
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14—-COMPARISON OF IDEAL AND Ac- 
TUAL MIXTURE REQUIREMENTS WITH A 
CoLD MANIFOLD 








A few years ago a test was 
made to determine rates of 
vaporization of fuels from mani- 
fold surfaces”. Vaporization in- 
creased rapidly above 300 deg. 
fahr. until approximately 380 
deg. was reached. At all higher 
temperatures the vaporization 
was more nearly constant, and 
this rate could readily be used in 
hot-spots. Thus, it is not so 
much a question of heat avail- 
able, but more the question of 


temperature, or degree of heat, 
to give a high rate of vaporization. 


No matter how well the fuel is vaporized, each cylin- 
der cannot develop its proportion of power unless the 
velocity of the mixture to it is correct, and this depends 
on the arrangement of the piping. If one intake im- 
pulse immediately follows another in the same branch 
of the pipe, one cylinder may be starved and another 
may receive an over-rich mixture, particularly if the 
fuel is not sufficiently vaporized. 


100 110 


MANIFOLD VELOCITIES 


To illustrate the overlapping of the pulsations of the 
induction system, hypothetical engines of four, six and 
eight cylinders will be used, all with 314-in. bore and 5- 
in. stroke and inlet-valve timing of 10 and 45 deg. past 
dead-centers. The various instantaneous piston-veloci- 
ties have been computed and the data translated into 
manifold velocity for maximum piston-speed. The dia- 
grams are plotted to illustrate the pulsations in the riser 
and in certain sections of the branches. The velocities 
at the opening and closing of the valve were not ascer- 
tained, but the values shown are comparable. 

Data in Fig. 20 are for the four-cylinder engine, the 
upper graph showing the velocity in the riser. Assum- 
ing the same diameter, the velocity in the branch at 
section A of the conventional arrangement indicated at 
the upper left corner of Fig. 20, as shown in the lower 
graph, is the same as that in the riser, except for a 
pause of 360 deg. of the crankshaft. Therefore the 
branch and the riser may be of the same diameter. 
Considering fuel distribution, the filling of cylinder 
No. 1 immediately following No. 2 will tend to give a 
richer mixture to cylinder No. 1. To obviate this con- 


dition, the three-port manifold shown at. the upper right 


In this case, each 
is directed through a different 
The only objection to this 


corner of Fig. 20 may be desirable. 
succeeding impulse 
branch of the manifold. 
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Fic. 15—LIMITs OF INFLAMMABILITY WITH VARIOUS MIx- 
TURE-TEMPERATURES 
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150 no See reveals different conditions. Manifolds for this type of 
140 —~ engine often are made with a uniform cross-section. 
ss Be Plotting the velocities in the riser and branch, as has 
oad been done in Fig. 22, shows the velocity in the riser to 
x» 120 be proportionately higher than that in the riser of the 
c 10 six-cylinder engine. The curve is regular with a com- 
ge plete cycle for each 90 deg., instead of each 120 deg. as 
‘7 1004 in the six-cylinder engine. The maximum velocity in 
F 90 the branch at section A, in the upper left diagram in 
% 80 Fig. 22, is the same as in the riser. Since the maximum 
E velocity is less at section B, the cross-section might be 
eae reduced at this point. The main difficulty with a mani- 
60 fold of this type is that the firing order causes cylin- 
ders Nos. 5 and 8 and Nos. 4 and 1 to follow each other 








Car Speed, mph 


Fic. 16—MIxTURE TEMPERATURES IN A SIX-CYLINDER ENGINE 


Road Operating-Temperatures at 
served in an Atmospheric 


Various Points Are 
Temperature of 


Given, Ob- 


39 Deg. Fahr. 
manifold is that, with the application of heat, cylinders 
Nos. 2 and 3 possibly will run warmer than the other 
two, which tends to make the power unequal. 

Fig. 21 illustrates the six-cylinder arrangement. In 
this riser the mean resultant velocity is approximately 
the same as the maximum instantaneous velocity due 
to one cylinder, while in the branch there are separate 
pulsations with no overlapping in any section. As to 
distribution, a manifold of the three or the four-port 
type theoretically can be of the same diameter and 
should accomplish the same result. In practice, how- 
ever, the effect of heat from the hot-spot gives four- 
port type considerable advantage. It is believed that 
the four-port manifold will give better results in dis- 
tribution of the fuel, particularly if the two center 
branches are taken from the lateral at a point slightly 
higher than the floor of the manifold. Fuel then is 
sprayed alternately from the two opposite sides of the 
riser as it enters the branches; the center cylinders will 
not run rich during idling, and the end cylinders will 
receive more nearly equal shares of fuel, certainly if 
the ports of cylinders Nos. 1 and 2 and Nos. 5 and 6 
are siamesed. 

It has been found in practice that distribution will 
be improved, especially at the lower operating speeds, if 
the branch of a six-cylinder manifold is made slightly 
larger than the riser. With the enlarged branch, each 
cylinder can breathe more freely, resulting in more inti- 

mate mixing and in better acceleration, fuel economy 
and top speed. 

Analysis of the distribution of an eight-in-line engine 


1 See 
vol. 19, part I, 


THE JOURNAL, February, 
Dp. 67. 


1924, p. 139, and TRANSACTIONS, 


1924, 
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Fic. 17—MIXTURE TEMPERATURES IN BLOCK TEST 


Manifold Temperatures of the Engine of Fig. 16, with Heat Control 


at intervals of 90 deg. This makes the condition less 
favorable than with the four-cylinder engine, in which 
the pulsations are 180 deg. apart. 

In the eight, the inlet-valve of cylinder No. 8 opens 
just at the time when the draw through the inlet-valve 
of No. 5 has reached maximum velocity. Some of the 
engine fuel that should go to cylinder No. 5 no doubt 
will be carried to No. 8, causing the mixture in No. 5 
to be weaker than that in No. 8. In the paper on Fun- 
damental Improvements in Manifold Design”, by A. M. 
Dean, J. W. Swan and C. A. Kirkham, a sub-manifold 
is recommended for the eight-in-line engine, as illus- 
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Fic. 183—BEHAVIOR DURING WARMING-UP PERIOD 
Car Driven at 43 M.P.H. in an Atmospheric Temperature of 43 


Deg. Fahr. 


trated in the upper right corner of Fig. 22. In reality, 
this is nothing other than a combination of two four- 
cylinder manifolds, and each pulsation takes a direction 
different from that of the preceding pulsation. This 
enables a single carbureter to give better results. The 
conditions with similar branches and a dual carbureter 
are, as illustrated in Fig. 23, the same as with four- 
cylinder engines except that the more distant cylinder 
fires first, resulting in a better fuel-distribution. In 
the four-cylinder engine a center cylinder fires first, 
and the end cylinders receive more fuel. 

The velocities used in the 1927 and 1928 models of a 
number of American cars have been listed in Table 1 
from computations by W. S. Fisher”. Velocities in the 
risers vary between 268 and 473 ft. per sec., and ve- 
locities in the branches between 277 and 574 ft. per 
sec., all computed on a basis of 100-per cent volumetric 
efficiency. One engine, developing extremely high power 
and torque, used maximum velocities of 275 to 300 ft. 
per sec. in the riser and 300 to 325 ft. per sec. in the 
branches. Subsequent experimenting with the mani- 
folds showed that reducing the velocity in the branch 
and increasing that in the riser added materially to 
the top speed and acceleration of the car. 
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hats INDUCTION SYSTEMS AND AIR-CLEANERS —is—s—CSsCSTD 
TABLE 1—MAXIMUM VELOCITIES IN INLET MANIFOLDS - Car. Speed by ase m.p.h. 
Riser Branch 20 5 
Diameter, Velocity, Diameter, Velocity, Pg” |baes pe] 
In. Ft. per Sec. In. Ft. per Sec. 19 PRE Ted eee | Bef 
Four-Cylinder Engi 5 18 
et a were eee ses 
Six-Cylinder Engines 2 Se et 
3 1 p- avs : oe Teh eee SRR. ~ 
5 i 9/16 296 1 1/2 322 Lb etl ol ahd pa Baia 
6 1 5/8 274 1 eS 
] 1 7/32 340 1 1/8 399 o 13 
ee cy eee SERRE SSE SR Eee 
10 1 1/4 286 1 3/16 317 m 
11 1 8/4 (268 li siey 818 chet) lot de 
12 1 3/16 363 1 3/16 363 25 30 35 40 45 50 55 60 
13 1 9/16 291 1 7/16 343 Actual Car Speed, m.p.h. 
14 1 1/16 473 1 534 
Eight-Cylinder Engines Fic. 19—-EFFECT OF TEMPERATURE ON CAR ECONOMY 
15 111/16 278 1 9/32 398 Temperatures in Degrees Fahrenheit Were as Follows: 
16 1 1/4 366 1 3/16 406 
17 1 7/16 277 1 7/16 277 Curve Carbureter Inlet Air 
18 1 7/16 271 1 1/4 359 é y+ M4 
19 1 3/4 370 117/32 380 C 76 43 
Firing Order I-3-4-2 Firing Order I-5-3-6-2-4 
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STUDIES IN MANIFOLD-VELOCITY CONDITIONS OF HYPOTHETICAL ENGINES 
Fig. 20—-Four-Cylinder Engine, Two-Port Arrangement at the Left 


Fig. 21—Six-Cylinder Engine, with Two Arrangements of Ports 
and Three-Port at the Right 


Fig. 22—-Eight-in-Line Engine with Single Carbureter Fig. 23—BEight-in-Line Engine with Double Carbureter 
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Fig. 24—DowN-DrRaAFT MAN- 
IFOLD-BRANCH THAT EN- 
COURAGES PUDDLING 


Fic. 25—-MANIFOLD RECOM- 
MENDED TO OVERCOME PUD- 
DLING 


How PuDDLING CAN BE AVOIDED 


Drainage of the manifold is an important factor in 
smooth performance. Down-draft manifolds are de- 
sirable if they are arranged to prevent puddling, but 
a pocket like that shown in Fig. 24 has a tendency to 
cause puddling. With a round down-draft manifold, 
the tendency to drain all liquid fuel from the manifold 
into the port is increased, accentuating engine stalling. 
A better arrangement is shown in Fig. 25, in which the 
horizontal branch to the port prevents puddling, and a 
tendency exists for the fuel to spray from the corner 
where the branch leaves the manifold. 

While many conditions affecting induction systems 
cannot now be reduced to a definite solution, I believe 
that larger branches and lateral passages, with risers 
of the present size or smaller, will improve engine oper- 
ation. If high velocity is desirable in the riser for the 
sake of aiding fuel distribution, the loss will not be 


122 M.S.A.E.—Motor engineer, Willys-Overland Co., Toledo. 


N all probability railroad passenger traffic in Germany 

in 1927 did not reach the level of 1925, in spite of the 
increased activity of industry and trade and the greater 
general prosperity to be observed throughout the country. 
The decline is not confined to Germany alone but has re- 
cently been generally observed in many other countries, 
in particular Great Britain, Belgium, France, Sweden, 
Norway, and more especially the United States. 

In those countries where economic conditions are most 
advanced, the railroad appears to be losing ground gradu- 
ally in favor of more modern means of transport; automo- 
biles are preferred for short distances and airplanes are 
tending to supplant it for longer journeys. The number of 
automobiles and motor-trucks has increased rapidly of 
recent years all over the world, as may be gathered from 
the accompanying statistics. 

From 1923 to 1926 there have been the following average 
increases each year in Germany: 48 per cent in the number 
of light motor-trucks, 11 per cent heavy motor-trucks, 32 
per cent motor omnibuses and cars for hire, and 27 per 
cent private automobiles. These increases were stimulated 
by the reduction in the price of automobiles and motor- 
trucks, which was approximately 30 per cent less in 1926 
than in 1924. The rationalization of the industry, the ex- 
tension of the processes of manufacturing in series, and 
foreign competition will probably lead to a further reduc- 





Road Transport in Germany 


S. A. E. JOURNAL 


great if the velocity-head can be recovered as static 
pressure. The same conditions prevail in the air- 
cleaner and in the supercharger. Coupled with inertia 
effects in the manifolds, this principle can make possi- 
ble higher power and smoother operation. 

As cars must operate in all climates, a short warm- 
ing period is essential. Heat control is desirable, espe- 
cially if full power in hot weather and satisfactory 
operation in cold weather are to be maintained, but 
fixed heat is commercial. In either case, a thin-tube 
riser or the use of aluminum in the hot-spot aids ma- 
terially in quick warming. The remainder of the 
manifold, however, should not be made of a material 
that is a good conductor of heat, because of condensa- 
tion. The fan usually has a cooling effect upon the 
manifold, and the mixture temperature must be nearly 
uniform at the ports of an engine. 

Many variables are connected with air-cleaners, car- 
bureters and manifolds; but, if the air-cleaner does not 
affect the metering of the carbureter, if the carbureter 
is calibrated to meet the needs of the manifold and 
engine, and if the manifold is designed carefully for 
proper temperatures and velocity, untold hours of effort 
are saved in the development of an automobile engine. 
As the automobile is now produced, the manifold is 
regarded as a part of engine design. The carbureter 
engineer desires to consider it as a part of the car- 
buretion equipment. If he were given more responsi- 
bility for the over-all performance of the engine, less 
time and cost would be charged against the engineer- 
ing development of the powerplant. 





MOTOR-VEHICLE REGISTRATIONS IN EUROPE AND AMERICA AND 
INHABITANTS PER CAR 
Number of 


Number of Automobiles Inhabitants 
and Motor Trucks, to Each 

Thousands’ Automobile 
1924 1925 1926 1927 1927 
Germany 193 255 297 369 171 
France 445 574 735 901 44 
Great Britain 659 778 903 1,024 43 
Italy 75 90 115 138 290 
Belgium 57 65 93 97 80 
United States 15,093 17,741 19,954 22,137 5 
Canada 643 636 720 820 11 

1 Figures are as of July 1 for Germany and Jan. 1 for the other 


countries 


tion of prices. The price of gasoline will also probably 
fall, for Germany is endeavoring to use her extensive 
lignite mines for the production of synthetic gasoline on 
a large scale: this product is transported by the railroad 
at reduced rates and has no customs duty to pay. These 
examples suggest the probability of a further development 
of automobile traffic on a large scale in Germany, with in- 
creased competition for the railway as its corollary.—Com- 
missioner Leverve of the German Railway Company. 
Modern Transport (London). 
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Automotive Research 


UTOMOBILE head- 
44 lighting has been 
investigated at the Bu- 
reau of Standards for 
more than a year under 
the technical direction 
of the Research Com- 
mittee of the Society. 
The National Automobile Chamber of 
Commerce has made provision for two 
research associates to assist in carry- 
ing on the work. 

The first part of the program was 
concerned with conditions as they exist 
on the highway. A progress report on 
preliminary tests has appeared hereto- 
fore in these pages.’ The discrepancies 
between results obtained on the road 
and on the test screen led to some sup- 
plementary observations to secure di- 
rect data as to where headlight illumi- 
nation should and should not be pro- 
jected. The laying out of a light pat- 
tern on a screen, assuming fixed loca- 
tions for objects to be seen and a fixed 
position of the head-lamps, is a very 
different problem than that of devising 
a light pattern which will illuminate 
what must be seen on the road and yet 
not inconvenience too greatly the driver 
who meets the light. 

To secure reliable records as to the 
area which should be illuminated, an 
experimental procedure was devised for 
making photographic records of the lo- 
cation of a vehicle at various distances 
ahead. Two cars were equipped as indi- 
cated in Fig. 1, the first carrying a sin- 
gle incandescent lamp exposed toward 
the rear. The second car, which fol- 
lowed the first car, had a camera 
mounted on a bracket between its head- 
lamps and aimed ahead. The camera 
was provided with a supplementary 
shutter which could be operated from 
the driver’s seat. 

Photographic records were made with 
this set-up on 20 different typical roads 
in Maryland and the District of Co- 
lumbia, various records covering dis- 
tances ranging from 5 to 25 miles and 
with the distance between cars rang- 
ing in different cases from 100 to 400 
ft. The figures resulting from these 
tests give a true record of the positions 
in which the vehicle ahead is seen, or, 
inversely, a pattern of the field which 
must be covered by the light-beam to 
reveal the vehicle ahead. The records 
may be used also to determine approx- 
imately the percentage of time during 
which the main beam from any selected 


1See THE JOURNAL, March, 1928, p. 305. 


*From a paper by H. C. Dickinson and 
H. H. Allen presented before the 22nd an- 
nual convention of the Illuminating Engi- 
neering Society, Toronto, Canada, Sept. 17 
to 20, 1928. 
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Headlighting Demonstration 


Report on Proving-Ground Test of Four Types 


of Beam Pattern from 16 Cars 
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Fig. 1—DIAGRAM ILLUSTRATING METHOD 

OF OBTAINING PHOTOGRAPHIC RECORDS 

OF THE LOCATION OF AN OBJECT ON THE 
HIGHWAY 


light pattern will fall in the eyes of an 
approaching driver at any given dis- 
tance. 


CONCLUSIONS FROM BUREAU’S TESTS 


The relation of lighting to safe speed 
was also taken into consideration, and 
an analysis was made of these data. 
From this analysis the following seemed 
to be the system of illumination re- 
quired for safety: 

First (1), from the point of view of 
the driver himself on roads free from 
opposing traffic: 

(a) Vertical spread, 6 deg., bright- 
est in center 

(b) Horizontal spread, varying with 
speed requirements from 15-deg. main- 
beam width with 3 deg. shading off on 
each side, for maximum speeds, to 90- 
deg. width for a speed of 20 m.p.h. un- 
der conditions which require this speed. 
























A report is given herein of a 
headlight-demonstration meeting held 
at the Motors Proving 
Ground to test the headlight pat- 
terns developed at the Bureau of 
Standards as a result of the research 
being conducted under the technical 
direction of the Research Committee 
of the Society and financed by the 
National Automobile 


General 


Chamber of 
Commerce. 

The purpose of the meeting was 
to obtain the opinions of a more 
diversified group of observers than 
is available at the Bureau of Stand- 
ards and to compare the lighting 
effects produced by the set-up devel- 
oped by the Bureau with those of 
other types of beam. 





621 


(c) Axis of the beam, 
horizontal for condi- 
tions permitting speeds 
of 30 m.p.h. or more; 
axis gradually depressed 
for lower speeds to 
about 1% deg. 

(d) Candlepower, 
minimum sufficient for visibility of ob- 
jects the size of an automobile at least 
500 ft. away for the 6 x 15-deg. beam 
in the absence of other illumination, 
with the same lamp candlepower in 
beams of wider spread. 

Second (2), from the point of view 
of both drivers when the vehicles are 
meeting. (A study of this phase of the 
problem is also included in the research 
program under way at the Bureau of 
Standards, and the following comments 
are made partly on the basis of results 
obtained in this research.) 

(a) Vertical spread, about 4 deg., 
brightest at the top and shading off at 
the bottom 

(b) Horizontal spread, from 40 deg. 
at 30 m.p.h. to 60 deg. or more at 20 
m.p.h. 

(c) Beam depressed so that the top 
is about 2 deg. below horizontal 

(d) Intensity corresponding to the 
same lamp candlepower as used for (1) 

Some general considerations regard- 
ing the effect which such an hypothet- 
ical system of headlighting would have 
on driving conditions make it evident 
that no such system will ever be used; 
on the other hand, most of the condi- 
tions here described could be approxi- 
mated by modifications of the depres- 
sible-beam system. Such a _ system 
would consist of: 

(a) A driving beam for the higher 
speeds corresponding to (1), with a 
horizontal spread of 15 to 20 deg. 

(b) An alternative beam resembling 
(2) but with a horizontal spread of 
about 60 deg. and with its top about 2 
deg. below the horizontal.” 


TRIAL OF PATTERNS ARRANGED 


It was felt that it would be highly 
desirable to have these lighting pat- 
terns tried out at a demonstration 
meeting so as to obtain the opinions of 
a larger and more diversified group of 
observers than had been available at the 
Bureau of Standards. This suggestion 
was made and agreed upon at the meet- 
ing of the Subcommittee on Headlight- 
ing of the Research Committee on June 
27. Accordingly, such a meeting was 
arranged to be held at the General Mo- 
tors Proving Ground, Milford, Mich., 
and invitations were extended to a 
group of car manufacturers, lamp- 
equipment manufacturers, law-enforce- 
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LIGHTING TYPE No. 1 


Cars available, 4 
Beam characteristics 


Upper Beam, designed to provide maxi- 
mum visibility of distant objects; not 
suitable for approaching other cars 

Width, 20 deg. 

Depth, 6 to 7 deg. 

Aim, beam axis horizontal 

Lamp candlepower, 32 

Beam boundaries, indistinct 

Light distribution, uniform above line 
1% deg. below horizontal and de- 
creasing below that line 

Designed for speeds of 30 m.p.h. and 
more on roads suitable for higher 
speeds; namely, roads which are rela- 
tively smooth, straight and level 

Lower Beam, designed to provide ade- 
quate foreground illumination; a 
non-glare light for approaching other 
cars; sufficient spread to show the 
way around sharp turns; a sharp top 
cut-off to avoid back glare in fog 

Width, 60 deg. 

Depth, 5 deg. 

Aim, cut-off 2 deg. below horizontal 

Lamp candlepower, 32 

Beam boundaries, indistinct except at 
top where cut-off is sharp, especially 
to left of center line 

Light distribution, maximum road illu- 
mination 50 to 60 ft. ahead of car 

Designed for speeds up to 25 m.p.h.; 
adapted for slow driving on all roads 
and especially on rough, hilly roads 
with sharp turns where higher speeds 
would be dangerous or uncomfortable 

Switching, foot switch recommended; 
upper beam is switched on by pres- 
sure on the switch button and lower 
beam comes on when pressure is re- 
moved. 


LIGHTING TYPE No. 2 
Cars available, 4 


Upper Beam, both head-lamps_ bright; 
designed to provide maximum visi- 
bility of distant objects, not suitable 
for approaching other cars 


Lower Beam, right head-lamp bright and 
left head-lamp dim; designed to de- 
press the left side of the beam only. 
thereby providing a safer light for 
passing than is obtained when the 


beam is depressed over its entire 
width 
Beam Characteristics 
Left Head-lamp Beam 

Width, 32 deg. 

Depth, 7 deg. 

Aim, beam axis horizontal 

Lamp candlepower, 32 

Beam boundaries, indistinct 

Light distribution, maximum intensity 


on horizontal center-line, shading to 
top and bottom of beam 
Right Head-lamp Beam 

Width, 32 deg. 

Depth, 7 deg. 

Beam rotated 10 deg. counter-clockwise 

Aim, cut-off 2 deg. below horizontal 

Lamp candlepower, 32 

Beam boundaries, indistinct 

Light distribution, maximum intensity 
on horizontal center-line, shading to 
top and bottom. 


a 
3’ See THE JOURNAL, January, 1927, p. 148. 
‘See THE JOURNAL, May, 1926, p. 467. 
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LIGHTING TYPE No. 3 


Cars available, 2 
Beam characteristics 
Upper Beam 
Width, 50 deg. 
Depth, 7 deg. 
Aim, cut-off horizontal 
Lamp candlepower, 21 
Beam boundaries, indistinct except at 
top, where cut-off is sharp 
Light distribution, maximum intensity 
in horizontal band near top of beam, 
shading to bottom and sides 
Provides a main beam which will glare 
rather frequently, except on smooth 
level roads, and enable a driver to 
proceed with safety and comfort at 
maximum speeds up to 50 m.p.h., de- 
pending upon road conditions 
Lower Beam 
Width, 50 deg. 
Depth, 5 deg. 
Aim, cut-off 2 deg. below horizontal 
Lamp candlepower, 21 
Beam boundaries, indistinct 
Light distribution, uniform from top to 
bottom, shading to either side 
Depresses the entire beam 2 deg., there- 
by providing a beam which will al- 
most never glare and enable a driver 
to proceed with safety and comfort at 
maximum speeds up to 30 m.p.h., de- 
pending upon road conditions 
Remarks.—This depressible-beam set-up rep- 
resents results that would be obtained with 
a good depressible-beam device designed in 
accordance with present practice but aimed 
somewhat higher than some States permit. 


LIGHTING TYPE No. 4 


Cars available, 2 
Beam Characteristics 
Upper Beam 
Width, 50 deg. 
Depth, 7 deg. 
Aim, cut-of 1 deg. below horizontal 
Lamp candlepower, 21 
Beam boundaries, indistinct except at 
top, where cut-off is sharp 
Light distribution, maximum intensity 
in horizontal band near top of beam, 
shading to bottom and sides 
Provides a main beam which will glare 
only occasionally and enable a driver 
to proceed with safety and comfort at 
maximum speeds up to 35 m.p.h., de- 
pending upon road conditions 
Lower Beam 
Width, 50 deg. 
Depth, 5 deg. 
Aim, cut-off 3 deg. below horizontal 
Lamp candlepower, 21 
Beam boundaries, indistinct 
Light distribution, uniform from top to 
bottom, shading to either side 
Depresses the entire beam 3 deg., there- 
by providing a beam which will al- 
most never glare and enable a driver 
to proceed with safety and comfort at 
maximum speeds up to 25 m.p.h., de- 
pending upon road conditions 
Remarks.—The upper beam alone represents 
results that would be obtained with a good 
fixed-beam device designed in accordance 
with present practice and aimed in accord- 
ance with the regulations in some States. 
When the lower beam is included, the 
combination represents results that would 
be obtained with a good depressible-beam 
device designed in accordance with present 
practice and aimed in accordance with the 
regulations in some States. 





ment officials and others known to be 
interested in the project. The meeting 
was held Oct. 17, and the weather con- 
ditions during the tests varied through 
several degrees of fog density, which 
developed into a drizzling rain. There- 
fore, no two groups of observers tested 
the same lighting equipment under ex- 
actly the same weather conditions. In 
this connection it should be said that 
only two of the cars were equipped with 
a second windshield wiper, and rain on 
the windshield may have _ influenced 
some of the effects observed by passen- 
gers in the cars which provided wipers 
only for the drivers. 


Four TYPES OF EQUIPMENT 


Four types of headlight equipment 
were included in the test runs. Light- 
ing patterns approximating those de- 
veloped at the Bureau of Standards 
were projected by a test set-up of four 
head-lamps mounted on a bar. This 
set-up is similar to the one developed 
in the course of the joint headlight re- 
search of the Illuminating Engineering 
Society and this Society.’ In the dem- 
onstration this type of lighting was 
designated as No. 1. 


Lighting type No. 2 was provided by 
standard equipment consisting of head- 
lamps having parabolic reflectors and 
Bausch & Lomb lenses mounted 36 in. 
above the road surface and adjusted 
possibly to a dip of 4 in. at a distance 
of 25 ft. The lens in the right-hand 
lamp is rotated about 9 deg. in the 
proper direction to lower the left end 
of the projected beam and to raise the 
right end. A separate switch makes it 
possible to extinguish the left head- 
lamp alone. With that lamp extin- 
guished, the city driving or parking- 
light is a marker-light for the left side 
of the car.’ 


Lighting types Nos. 3 and 4 repre- 
sent standard-type head-lamps, the 
only distinguishing characteristics be- 
ing the aim of the beam. In type No. 3 
the top cut-off of the upper beam was 
horizontal and the lower beam was 
aimed 2 deg. below horizontal. In type 
No. 4 the upper beam was aimed 1 deg. 
below horizontal and the lower beam 
3 deg. below horizontal. This last type 
meets the legal requirements in the 
District of Columbia and a number of 
the States, the 1-deg. depression of the 
upper beam corresponding to the car- 
loading allowance. This beam was in- 
tended to simulate a fixed-focus adjust- 
ment and had no lower beam. 


Further data on these several light- 


ing types are given in the two adjoin- 
ing columns. 

Sixteen cars were provided in the 
tests, four carrying each type of light- 
ing equipment. Observers who attended 
the demonstration were divided into 


(Concluded on p. 630) 
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Operation and Maintenance 


ROBLEMS of 

motor - vehicle 
utilization, distinct 
from those of design 
and construction, 
have occupied the at- 
tention of the Opera- 
tion and Maintenance 
Committee during the last year, and 
these were discussed by R. E. Plimp- 
ton, chairman of the Committee, in 
the general report which he presented 
at the Operation and Maintenance 
Committee session of the Transporta- 
tion Meeting held Oct. 18 in Newark, 
N. J. Mr. Plimpton briefed his re- 
port at the meeting so that more 
time could be devoted to the presen- 
tation and discussion of other reports; 
therefore, his report is printed in full 
herewith. 


General Report of Committee 


Since 1923, the Society has held 
annual National meetings devoted to 
problems of utilization, as _ distin- 
guished from those of design and con- 
struction. The Operation and Mainte- 
nance Committee is much younger. 
Created by the Council in 1926, the 
Committee made its second appear- 
ance at the 1928 Annual Transporta- 
tion Meeting. Last year, at Chicago, 
we frankly admitted that we were feel- 
ing our way. The reports presented 
at the 1928 meeting indicate that we 
are approaching a solid foundation, 
although this does not mean that our 
structure of Committee activities is 
anywhere near complete. Perhaps we 
have reached the sub-basement of what 
in time should attain the proportions 
of a skyscraper. 

If a technical committee such as this 
is to function successfully for any 
length of time, there must be con- 
tinuity both of personnel and of activi- 
ties. The 1928 Committee was pur- 
posely made smaller, about one-third 
the size of the 1927 group, in the belief 
that each member should accept a 
definite responsibility for the prepara- 
tion and submission of a report, as 
well as for his participation in other 
Committee affairs. Thus, continuity 
of personnel has been secured, since, 
with one exception, the present Com- 
mittee is composed of those who had 
served the year before. 

For the future it seems desirable 
to get new blood, and thus recognize 
and encourage other members who are 
vitally and professionally interested in 
our branch of the Society. This may 
come to pass when the proposed re- 
organization of the Society becomes 





Operation Activities Outlined 


General Report of Operation and Maintenance 
Committee Presented by Chairman Plimpton 


effective, should the operation group 
be headed by a board chosen according 
to a system of hold-over personnel. 

As regards maintenance of activities, 
some of the subjects taken up last year 
have been continued; but others, such 
as regulation, nomenclature, and edu- 
cation, have been deliberately dropped 
so as to concentrate on reports sub- 
mitted at the 1928 Transportation 
Meeting. These the Committee con- 
sidered of the most immediate value to 
the members. But a few other mat- 
ters were started in previous years 
that deserve brief mention. 


COOPERATION IN STANDARDIZATION 


First comes the part the operation 
members can take in the standardiza- 
tion work of the Society. 

(1) Should there be closer coopera- 
tion with the present Standards Com- 
mittee? 

(2) Should a new Operation Divi- 
sion of that Committee be formed? 

(3) What procedure should be fol- 
lowed in adopting and _ publishing 
standards of interest purely to the 
operation members? 

These questions bring up many dif- 
ficult problems of policy and procedure 
that cannot be discussed at length in 
this report. The present standards 
are intended, it is said, to serve both 
the sellers and the buyers of auto- 
motive equipment. Representing the 
latter group, certain operation mem- 
bers are now included in the personnel 
of the Aeronautic, Electric-Vehicle, 
Motorcoach and Motor-Truck Divisions 
of the Standards Committee. This 
representation should be continued, the 
Operation and Maintenance Committee 
believes. 

But should there be closer coopera- 
tion in the standards work conducted 
by the other 18 divisions of the Stand- 
ards Committee? More than two years 
ago, J. F. Winchester, as Chairman of 
the Operation and Maintenance Com- 
mittee, called attention to many sub- 
jects, such as piston-pin fastenings, 
head-lamps for motor-trucks, and paint 
specifications, the standardization of 
which would be of special value to the 
operation members. He also suggested 
the adoption of a standard perform- 
ance-test for motor-trucks. Some pro- 
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. gress has been made 
with these important 
subjects, but more can 
and should be done in 
the future. The needs 
of the operation mem- 
bers should receive 
attention before the 

standards are practically completed, 

ready for the more or less perfunctory 
presentation at the Society’s business 
meetings and through the mail vote of 
the members. Perhaps a new Division 
could be formed to review the work be- 


ing done on details of design and con- 
struction. 


AN OPERATION STANDARDS DIVISION 


There is also the possibility of carry- 
ing on standardization work entirely 
independently of the present Stand- 
ards Committee. Suppose a_ truck- 
performance test is worked out by the 
Operation and Maintenance Commit- 
tee: Should this be included in the 
annual editions of the S.A.E. HANp- 
BOOK as now published? Or would it 
be better to publish such a standard 
performance-test, the standard me- 
chanical-information sheet presented at 
the 1928 Transportation Meeting, and 
similar recommendations of the Com- 
mittee, just as the Production Stand- 
ards are now issued? These are listed 
in the S.A.E. HaANpsBook but are 
printed separately on 8% x 11-in. 
individual sheets, so that they can be 
filed in standard binders. Surely, ques- 
tions of this kind deserve most serious 
study by the Society. 

The procedure will have to be 
worked out as the operation group 
grows in numbers and importance. It 
is believed that an Operation Division 
of the Standards Committee, composed 
of selected members of the Operation 
and Maintenance Committee, is de- 
sirable. The standards of particular 
interest to our field could be cleared 
through this new Division in accord- 
ance with present procedure or in a 
somewhat similar way. These Opera- 
tion Standards, it is believed, should 
be approved at the Annual Trans- 
portation Meeting rather than at other 
stated meetings at which the operation 
members may be poorly represented. 
The Standards could then be made 
available in some permanent form, 
perhaps in the S.A.E. HANpBooK, if 
that method is satisfactory to the 
operation members. 

The present research program of the 
Society, as carried on by the Research 
Committee and the Research Depart- 
ment which forms part of the head- 
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quarters’ staff, is devoted largely to 
problems connected with the design of 
equipment. Some of these are, of 
course, of great interest to the opera- 
tion members. A useful research ser- 
vice is given in the abstracts of books 
and periodicals published in each issue 
of the S.A.E. JoURNAL. This Notes- 
and-Reviews Section is good so far as 
it goes, but could well be expanded 
to cover a greater range of trade and 
industry magazines. At present, the 
ones covered are mostly in the special- 
ized automotive field. Valuable trans- 
portation information appears from 
time to time in papers such as those 
published for the retail coal-dealer, 
the milk distributer or the furniture 
mover. These periodicals are inacces- 
sible to the majority of the operation 
members, who would be benefited by 
the publication of reviews of such in- 
formation. 

If the Society is to continue to serve 
the rapidly increasing contingent of 
operation members, why should not 
subjects concerned with the economics 
of motor transport be taken up by the 
Research Committee? An opportunity 
to do this is already at hand. A year 
ago, at the Chicago Transportation 
Meeting, the Operation and Mainte- 
nance Committee recommended to the 
Council that a comprehensive survey 
of the highway-transportation industry 
be undertaken, if necessary, by the en- 
gagement of outside research talent. 
As a result, the Council requested more 
definite suggestions. These were de- 
veloped after conference with some of 
the universities outstanding in their 
attention to business and transporta- 
tion problems. The present situation 
is that the Society is willing to super- 
vise the work, but someone outside 
must provide the necessary funds. 
This “someone” has not appeared; so 
the project is at a standstill. Why 
should not the Society itself, as a ser- 
vice to its operation members, make a 
start in such a study, without depend- 
ing upon outside assistance? The 
Committee believes it should. 


PUBLICATION SERVICE 


One of the inducements held out to 
prospective members is the benefit they 
will gain from receipt of the Society’s 
publications, the S.A.E. HANDBOOK, 
the monthly issues of the S.A.E. 
JOURNAL, and the semi-annual issues 
of S.A.E. TRANSACTIONS. The stand- 
ards and recommended practices in the 
HANDBOOK relate largely to design and 
construction, and the book is compiled 
mainly as a service to engineers en- 
gaged in the manufacturing branch of 
the industry; but many of these stand- 
ards and practices are of interest and 
value to the operation member, and 


1[S.A.E. TRANSACTIONS, Part I, 1927, has 
been issued since this report was prepared. 
—Ed.] 
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he could use them to a much greater 
extent than he does. 

The S.A.E. JOURNAL is constantly 
publishing useful material in the form 
of reports of current committee work 
and of papers given at Society and 
Section meetings. Editorial space for 
this is allotted on the basis of the 
numbers of members engaged in the 
various fields served by the Society. 
This has resulted in a fair and even 
generous representation of our par- 
ticular activities. 

The Operation and Maintenance De- 
partment has appeared in each issue 
since May, 1927, taking up on the 
average from three to four pages. 
This is small in itself; but it neces- 
sarily is restricted to permit the in- 
clusion, in other portions of the S.A.E. 
JOURNAL, of many papers given at 
various meetings. The department un- 
doubtedly will be strengthened and 
amplified as time goes on, as our 
activities increase and as_ greater 
interest is manifested by the individual] 
operating members. 

Parts I and II of S.A.E. TRANsS- 
ACTIONS for 1927 are now in process.’ 
According to information available, 
neither will contain any papers of dis- 
tinctive interest to the operation mem- 
bers. To be included, papers and re- 
ports must first appear in the S.A.E. 
JOURNAL and then must be approved by 
the Publication Committee of the So- 
ciety. In the past, the operation papers 
have “made” the S.A.E. TRANSACTIONS 
with considerable regularity. The best 
of them are to be found in TRANS- 
ACTIONS for the years 1923, 1924 and 
1925, and undoubtedly take up all the 
space that could be expected, in view 
of other fields that deserve larger 
space representation. 

For S.A.E. TRANSACTIONS since 1925, 
the policy seems to have changed. The 
reason given for the absence of opera- 
tion papers and reports in the 1927 
issues is that they are not of perma- 
nent value, a point of view the Com- 
mittee finds it hard to understand. 
Certainly the standards have not fallen 
off so much in the last two years as 
to justify the total disregard of the 
many valuable papers presented at 
Section meetings and at the Transpor- 
tation Meeting held last year in Chi- 
cago. Merely to read the names of 
the authors of these papers indicates 
that, as in the past, the leaders in the 
transportation world, both inside and 
outside the ranks of the Society, have 
given us the benefit of their considered 
knowledge and experience. 

If. this seeming policy is to be con- 
tinued, it can mean only that the best 
interests of the Society, of the Sec- 
tions, and of the members engaged in 
the field of operation will be dis- 
regarded. Why should any speaker 
accept an invitation to discuss opera- 
tion subjects? Why should the Sec- 
tions, such as the Metropolitan, the 


New England, the Northern and the 
Southern California, in which almost 
all the activity is for the operation 
members, be deprived of the honor that 
should accompany the use of their 
papers in S.A.E. TRANSACTIONS? Is it 
fair to the operation members as a 
whole to ignore their interests in the 
permanent record of the Society’s 
proceedings? The only warrant for 
so doing is the below-standard nature 
of the reports and papers. Even 
though such a condition does exist— 
and the Committee holds most em- 
phatically that it does not exist— 
should not a fair proportion of S.A.E. 
TRANSACTIONS space be allotted to the 
cperation field? The Committee be- 
lieves it should be. To do otherwise 
is to deny to an important group iden- 
tical rights and privileges assured to 
all grades of membership. 


PROSPECTIVE REORGANIZATION 


The Society’s recently formed Com- 
mittee on Divisional Reorganization, 
of which the present and the past 
chairman of the Operation and Mainte- 
nance Committee are members, is likely 
to make recommendations of vital con- 
cern to the operation members. But 
the Committee must of necessity work 
slowly. At least one year must elapse 
before any changes involving amend- 
ments to the Constitution can take 
effect. As set forth in the October 
issue of the S.A.E. JOURNAL, the for- 
mation of a number of professional 
divisions is proposed, one of these to be 
devoted to operation. Your Commit- 
tee believes this is a step in the right 
direction. The whole set-up should be 
made as simple as possible, with the 
object of coordinating all activities of 
a given division under one board or 
committee responsible to the officers 
and the Council. For each division 
the committee work and the conduct 
of National meetings should certainly 
be under a single control, to eliminate 
the confusion which it seems impos- 
sible to avoid under present circum- 
stances. 

Many of these problems can be 
solved without waiting for Constitu- 
tional amendments. The Constitution 
already provides for the authorizing 
of professional sections. Professional 
Divisions are being formed in the vari- 
ous geographical Sections of the 
Society. They could just as well be 
set up on a National basis, giving due 
recognition to any local groups or- 
ganized by the Sections. One of the 
most important tasks ahead is the 
formation of such a National Section 
for the operation members. This the 
Committee commends to its successor 
to be appointed by the incoming Presi- 
dent. 

Another much-needed step is the 
creation of an Operation Department 
in the main office of the Society, 
similar to the Standards, the Research, 
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and other departments now function- 
ing. Such a department, it is believed, 
should be the strong right arm of the 
single board advocated in a previous 
paragraph. It would be directly re- 
sponsible for the handling of Commit- 
tee work, for the conduct of the 
National Transportation Meetings, and 
would undertake other duties to 
promote the interests of the operation 
members. All this would be conducted 
in cooperation with the existing de- 
partments and under the supervision 
of the General Manager of the Society. 

In closing this report and in present- 
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ing it to the members of the Society, 
the Committee wishes to thank Mr. 
Clarkson and his staff for their sup- 
port and cooperation. In spite of the 
pressure of his many duties, Mr. 
Clarkson has found time to make a 
thorough study of many of our com- 
plicated problems, and has always 
stood ready to lend an effective hand 
in the conduct of our work. Each and 
every operation member owes deep and 
sincere gratitude to him. 


R. E. PLIMPTON, 


Chairman. 


Operating Cost-Accounting 


Subcommittee Report on Research to Devise a Comparable 


Record-Keeping Practice 


ESIRABLE administrative systems 

and methods of cost accounting 
best adapted to motor-vehicle-fleet op- 
eration and maintenance were studied 
during the last year by Subcommittee 
No. 7 of the Operation and Maintenance 
Committee of the Society, and the fol- 
lowing report of its progress in the 
work was presented at the Operation 
and Maintenance Commitee session of 
the Transportation Meeting held Oct. 
18 in Newark, N. J. 


Report of Subcommittee No. 7 


Motor-vehicle transportation has be- 
come such an important factor in com- 
merce, and the investment in automo- 
biles, trucks, tractors, garages, shops 
and equipment has become so great, 
that the question of correctly account- 
ing for the expense and the calculating 
of statistics in connection therewith is 
an important one. Correct accounting 
of motor-vehicle expense is necessary 
properly to control motor-vehicle op- 
eration. Without knowing operating 
costs, the truck operator is working in 
the dark and does not know what he is 
doing. He can only guess that he is 
right. Proper cost-accounting meth- 
ods, if used, will result in a reduction 
in operating costs after a reasonable 
period, as the operator will know what 
he is doing and will be enabled to im- 


prove his costs by intelligent opera- 
tion. 


OPPORTUNITY FOR CONSTRUCTIVE 
WorRK 


Conditions in various lines of business 
vary greatly, but the fundamental 
principles of motor-vehicle accounting 
are the same in all lines of business 
and, regardless of the types of form 
used, the classification of expense 
should be the same. For the purpose 
of building up accounting records by 
which to control performance, it is es- 
sential that we first analyze just what 


expense must be accumulated on each 
vehicle and just what constitutes true 
cost of operation. The Society, which 
has been responsible for a large portion 
of the development of the motor- 
vehicle, and particularly for the crea- 
tion of standards now used in its man- 
ufacture, can do real constructive work 
in endeavoring to establish a uniform 
method by outlining for and educating 
motor-vehicle owners and operators as 
to just what constitutes complete cost 
of operating motor-vehicles. 

The recommendations herewith pre- 
sented are made after a thorough study 
of many of the accounting schemes em- 
ployed in various businesses, the basic 
idea being to present a cost-accounting 
plan that is applicable to all lines of 
work and which, if adopted, would 
make possible a comparison of one 
company’s costs with those of an- 
other; and, further, would show the 
vehicle operator exactly what his op- 
eration is costing. 

An analysis of operating statements 
shows that in nearly all cases accounts 
are classified under two general head- 
ings; namely, variable costs and fixed 
costs. Before attempting to group ac- 
counts under these or other headings, 
we believe it is best to analyze the 
various factors that make up motor- 
vehicle operating-expense in its en- 
tirety. For ready reference, each of 
the accounts herewith outlined has 
been given a number. 


ITEMS OF COST CLASSIFIED 


(1) Gasoline or Electric Energy.— 
Charge (a) cost of gasoline 
used as fuel, or electric energy 
used as power in the operation 
of each vehicle; (b) freight 
and handling charges if the 
fuel is purchased in tank-car 
lots. The cost of gasoline should 
include the gasoline tax. Elec- 
tric energy should be charged 


as billed by the central power- 
station. 

(2) Oil—Charge (a) cost of motor 
oil used for engine lubrication; 
(6) transportation and han- 
dling charges. The cost of 
transmission lubricants and 
greases is not charged to this 
account but to Garage Material, 
account No. 11, as it is extreme- 
ly difficult to measure accurate- 
ly the quantities used for lubri- 
cating each vehicle. 

(3) Tires and Tire Repairs.—Charge 
(a) cost of all pneumatic cas- 
ings, inner tubes, and solid or 
cushion tires used for renewal 
purposes; (b) cost of labor for 
removing old and installing re- 
placement tires; (c) cost of 
labor and material used in con- 
junction with repairing pneu- 
matic casings and tubes; and 
(d) money paid for tire usage, 
if tire mileage is purchased, 
either at a flat sum per month 
or on a cost-per-mile basis. The 
cost of spare pneumatic casings 
and tubes purchased for new ve- 
hicles is not charged against 
this account but against invest- 
ment in the vehicle. When spare 
casings and tubes are renewed, 
however, the renewal cost is 
chargeable to this account. 

Credit (a) any monies re- 
ceived on account of the sales 
of tires and tubes as junk; and 
(b) any monies received from 
tire companies on _  adiusted 
tires, that is, tires which did not 
deliver expected mileage. 

(4) Repair Material Used on Chassis. 
Charge (a) cost of all parts or 
material used in conjunction 
with repairing the chassis of 
each vehicle because of ordi- 
nary wear and tear and not of 
accidents; (b) cost of any parts 
or material used on a vehicle 
at the time of inspection. The 
cost of repair parts or material 
used as a result of accidents is 
not chargeable to this account 
but to account No. 9, Accident 
Labor and Material. 

Credit (a) any monies re- 
ceived from the sale of worn-out 
parts or material as junk; and 
(b) any monies received as 
credits allowed by the manufac- 
turer on account of defective 
parts. 

(5) Repair Material Used on Super- 
structure.—Charge (a) cost of 
all parts or material used in re- 
pairing the cab, body, or such 
auxiliary equipment as winches, 
pumps or derricks used on each 
vehicle, when the repairs are 
due to ordinary wear and tear 
and not to accidents; (b) cost 
of repair parts or material used 
on the vehicle at the time of in- 
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spections. The cost of repair 
parts or material used as a re- 
sult of accidents is not charge- 
able to this account but to ac- 
count No. 9, Accident Labor and 
Material. 

Credit (a) any monies re- 
ceived from the sale of worn- 
out parts or material as junk; 
(b) any monies received as cred- 
its allowed by the manufacturer 
on account of the return of de- 
fective parts. 


(6) Repair Labor Used on Chassis.— 


Charge (a) cost, including shop- 
overhead charges, of all labor 
used for repairing the chassis 
of each vehicle because of ordi- 
nary wear and tear and not of 
accidents; (b) cost of labor used 
in making inspections of the 
chassis. 


(7) Repair Labor Used on Super- 


structure.—Charge (a) cost, in- 
cluding shop-overhead charges, 
of all labor used for repairing 
the cab, body, or auxiliary 
equipment on each vehicle, as a 
result of ordinary wear and 
tear and not of accidents; (b) 
cost of labor used in making in- 
spections of the cab, body, or 
auxiliary equipment. 


(8) Painting Labor and Material.— 


Charge (a) cost of all mate- 
rials used for painting the 
chassis, cab, body, and all aux- 
iliary equipment of the vehicles; 
(b) cost of all labor used in 
painting the foregoing; (c) 
paint-shop overhead-charges, if 
the work is done in a paint shop 
owned by the vehicle operator, 
which charge will be defined 
later. Any painting work due 
to accidents should be charged 
to account No. 9, Accident 
Labor and Material. When new 
vehicles are purchased and are 
painted by the operator in his 
distinctive colors before being 
placed in service, such painting 
is not chargeable to this oc- 
count but to the investment in 
new vehicles. 


(9) Accident Labor and Material.— 


Charge (a) total cost of all ma- 
terial and labor, including over- 
head charges, used in conjunc- 
tion with restoring a vehicle to 
service after it has met with an 
accident. By “accident” is 
meant collision, fire, or theft, on 
which an accident report is 
made or a case is reported to 
the insurance company. 

Credit (a) any monies re- 
ceived from the insurance com- 
pany, or others, as reimburse- 
ment for damages sustained to 
vehicles or for theft of vehicles. 


(10) Garage Labor.—Charge (a) all 


garage labor used in washing, 
polishing, oiling and greasing 
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vehicles, inflating tires, filling 
radiators, putting water in bat- 
teries, and all garage work of 
this nature. 


(11) Garage Material.—Charge (a) 


cost of material, the cost of any 
one item of which is too small 
to account for individually or 
the quantity used on each ve- 
hicle would be difficult to deter- 
mine. The items to be included 
are: grease, transmission oil, 
penetrating oil, antifreeze solu- 
tion, battery water, rags, waste, 
sponges, chamois, nickel polish, 
body polish, soap, kerosene, 
boots, rubber aprons, hose and 
the like; (b) cost of upkeep of 
equipment in the garage inde- 
pendently of the repair-shop, 
such as equipment for electric 
charging, gasoline and oil stor- 
age and dispensing, washing, 
compressing air, and the like. 


(12) Miscellaneous Expense. — Charge 


(a) extraordinary expense in- 
curred in operating motor-ve- 
hicle which is not provided for 
in the foregoing accounts and is 
not chargeable to each vehicle. 
This includes tire change, driv- 
ers’ uniforms, gloves, robes and 
so on. 


(13) Drivers’ and Helpers’ Wages.— 


Charge (a) cost of drivers’ and 
helpers’ wages and incidental 
expenses. 


(14) Garage Rent and Maintenance.— 


Charge (a) rental paid for and 
cost of maintenance of garage 
buildings; (b) charge for stor- 
age of vehicles in public ga- 
rages. In the case of property 
owned by the vehicle-operating 
company,an amount can be set 
as rental which includes taxes, 
insurance, maintenance, water, 
retirement of and interest on 
investment in both land and 
buildings. The total rental 
then be prorated to all the ve- 
hicles garaged in the building 
according to the space each oc- 
cupies. If the garage occupies 
only a portion of the building, 
a rental should be charged on 
the basis of the floor area used 
for garage purposes. In the 
ease of rented vehicles, insur- 
ance carried on the garage and 
its equipment should be included 
with the rental in prorating 
against the individual vehicle. 


(15) Insurance.—Charge (a) cost of 


all classes of insurance carried 
on the vehicles, such as pre- 
miums on fire, theft, property- 
damage, collision, and public- 
liability insurance. Only the 
cost of insurance coverage on 
vehicles is charged to this ac- 
count, as insurance on company- 
owned garage buildings is 
included in account No. 14, 
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Garage Rent and Maintenance, 
and any insurance carried on 
employes is chargeable to ac- 
count No. 20, Overhead Ex- 
pense. 


(16) Licenses and Taxes.—Charge (a) 


cost of all motor-vehicle _li- 
censes and taxes assessed by 
the State, city and county; (6b) 
cost of drivers’ licenses, if these 
are paid for by the operating 
company. 


(17) Depreciation. — Charge (a) an 


amount monthly on each vehicle 
as depreciation. 


(18) Superintendence. — Charge (a) 


salary of the superintendent of 
transportation or such other 
employe as may have direct 
jurisdiction over the operation 
and maintenance of motor-ve- 
hicles; (b) salaries of vehicle 
dispatchers, record and account- 
ing clerks, and garage superin- 
tendents, in accordance with the 
time each spends on such work. 


(19) Interest.—Charge (a) interest on 


the investment in motor-ve- 
hicles; that is, their original 
cost less depreciation. It is cus- 
tomary to use the rate of 6 per 
cent in computing interest 
charges. Interest on garage 
buildings and equipment is not 
chargeable to this account, but 
to Garage Rent and Storage, 
account No. 14, or to Overhead 
Expense, account No. 20. 


(20) Overhead Expense.—The charges 


for garage overhead are (a) 
watchmen’s wages, covering ga- 
rage; (b) porter’s wages, clean- 
ing garage; (c) cost of insur- 
ance on garage equipment; (d) 
taxes and permits on garage 
building and equipment; (e) 
cost of electric light and power; 
(f) cost of fuel for heating; 
(g) cost of operation of the 
automobile used by the super- 
intendent of transportation; 
(h) lost time of garage em- 
ployes due to vacation, sickness, 
or leave of absence with pay; 
and (i) cost of brooms, floor 
brushes, coal shovels, hand soap, 
mop handles, mops, paper tow- 
els, ice, drinking water, fire 
extinguishers, lamp globes used 
for maintenance, and the like. 

The charges for shop over- 
head are (a) shop foreman’s 
salary; (b) watchman’s wages, 
covering shop; (c)_ porter’s 
wages, cleaning shop; (d) cost 
of insurance on shop equip- 
ment; (e) cost of electric light 
and power; (f) cost of fuel for 
heating; (g) cost of water; (h) 
cost of operation of the auto- 
mobile used for picking up re- 
pair parts; (i) wages of shop 
employe whose time is used for 
picking up repair parts; (j) 
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cost of operation of towing or 
wrecking car, if such a car is 
used; (k) cost of small-tool 
replacements; (/) upkeep re- 
pairs and depreciation on shop 
machinery and equipment; (m) 
lost time of shop employes due 
to vacation, sickness, or leave 
of absence with pay; and (n) 
cost of acid, blacksmith coal, 
top binding, hacksaw blades, 
Prussian blue, top cotter-pins, 
curtain fasteners, emery cloth, 
tire cement, valve-grinding com- 


pound, drills 0-%4 in., flux, 
fuses, friction tape, washers, 
files, graphite, governor wire 


and seals, glue, hammer han- 
dles, laminated shims, nails, 
neatsfoot oil, penetrating oil, 
oxygen, pump packing, welding 
rods, rivets, insulated staples, 
stovepipe wire, sandpaper, shel- 
lac, solder, upholstery tacks, 
and the like. 

For stores, the charges are 
(a) salaries of stock men or 
storekeepers; (b) cost of space 
occupied for stockroom pur- 
poses; and (c) interest on in- 
investment in repair parts and 
material, and any other stores 
expense of this nature. 

(21) Administrative Expense. 

Charge (a) cost of office rent, 
telephone, postage, stationery 
and supplies, depreciation of 
furniture and fixtures, legal 
expense, automobile expense, 
and other administrative ex- 
penses of this nature. 


DEPRECIATION DEFINED AND DIs- 
CUSSED 

Referring to account No. 17, depre- 
ciation is defined as the decline in value 
of a tangible property on account of 
an aggregation of causes, such as wear 
and tear, obsolescence from age, new 
inventions, public requirements and the 
like, and to casualties. Being of the 
nature of an operating loss, deprecia- 
tion must be provided for by charges 
to operating expense. The amount of 
depreciation to be charged against each 
vehicle per month can be arrived at by 
computing it on the life of the vehicle 
expressed in months or in total miles 
each vehicle is to be run during its 
life. If depreciation is computed on a 
monthly basis, the estimated life of the 
vehicle should be divided by the total 
first cost of the vehicle, this cost to 
include chassis, cab, body, accessories, 
freight, painting and the like. This 
total amount is to be divided by the 
total number of months it is estimated 
the vehicle will run. For example, if 
the total first cost of the vehicle is 
$4,000 and its estimated life is 48 
months, then $83.33 per month should 
be charged as depreciation. 

In some companies a higher rate of 
depreciation is charged the first year, 





the theory being that the value of the 
vehicle drops immediately when it is 
placed in service. If vehicles are de- 
preciated on a mileage basis, the total 
first cost of the vehicle is divided by 
the estimated life in miles the vehicle 
will run, and depreciation is charged 
each month on the basis of the mileage 
it is operated in that month. For ex- 
ample, if the first cost is $4,000 and 
the estimated life of the vehicle is 
50,000 miles, the depreciation rate per 
mile should be 8 cents. If the vehicle 
were operated 1000 miles in a month, 
the depreciation to be set up against 
the vehicle that month would be $80. 


VARIOUS BASES FOR COMPUTING 
DEPRECIATION 


In most lines of transportation work, 
the mileage basis of computing depre- 
ciation is, I believe, the most equitable. 
In a few lines of business, however, such 
as the public-utility business, in which 
trucks are equipped with special bodies 
for carrying tools and material, and 
are further equipped with winches and 
pole derricks so that the truck becomes 
in reality a tool as well as a means of 
transportation, the mileage per month 
is abnormally low. However, the truck 
is working, that is, the engine is being 
used as motive power for the winch or 
pole derrick, and possibly the wear and 
tear on the truck is greater than if it 
were being used for straight transpor- 
tation work. In cases such as this, I 
believe that depreciation should be set 
up on a monthly basis rather than on 
a mileage basis, although, if desired, 
depreciation could be set up on a mile- 
age basis, caution being used to make 
the rate per mile high enough. 

I believe that the rate of depreciation 
must be computed for each line of busi- 
ness, depending upon the nature of the 
roads traversed and the conditions un- 
der which transportation is conducted. 
In other words, I do not feel that any 
set rate of depreciation can be laid 
down that will fit all cases. 


ACCOUNTS GROUPED AS VARIABLE 
AND FIXED CosTs 


It is felt that the foregoing classifi- 
cation covers all items of motor-vehicle 
expense except, possibly, some items 
that are special to hauling companies, 
such as selling expense, advertising, 
and the like. 

Having attempted thus to classify 
the various items of expense, I shall 
now group these expenses under the 
two major headings of Variable Ex- 
pense and Fixed Expense. It should be 
understood that the various classifica- 
tions can be combined in any way that 
the operator chooses, the main consid- 
eration being that all items of expense 
be included. The suggested grouping 
is as follows: 


Variable Operating Expense 


(1) Gasoline or electric energy 
(2) Oil 


(3) Tires and tire repairs 

(4) Repair material used on chassis 

(5) Repair material used on cab, body, 
or auxiliary equipment 

) Repair labor used on chassis 

(7) Repair labor used on cab, body, or 
auxiliary equipment 

(8) Painting labor and material 

(9) Accident labor and material 

(10) Garage labor 

(11) Garage material 

(12) Miscellaneous expense 


Fixed Operating Expense 


(13) Drivers’ and helpers’ wages 

(14) Garage rent and maintenance 
(15) Insurance for vehicles 

(16) Licenses and taxes on vehicles 
(17) Depreciation on vehicles 

(18) Superintendence 

(19) Interest on investment in vehicles 
(20) Overhead; garage, shop and stores 
(21) Administrative expense 


RECORD FORMS REQUIRED 


The accumulation of costs will be 
dealt with briefly. I deem it necessary 
that the following forms be established 
so as properly to accumulate operating 
costs: 

Driver’s Daily Time-Card. — This 
should indicate the time each vehicle 
leaves and the time it returns to the 
garage; the number of trips made; the 
mileage of each trip; total mileage for 
the day; number of gallons of gasoline 
and quarts of oil put in; any expenses 
incurred during the day exclusive of 
gasoline, oil or repairs made in com- 
pany-owned garages; and the pounds, 
tons, or gallons of material handled. 

Tire-Change Report.—This should in- 
dicate any tires changed during the 
day on pneumatic-tired vehicles, the lo- 
cation of the tire change, and the mile- 
age at the time the change was made. 

The Driver’s Daily Time-Card and 
the Tire-Change Report are the only 
reports I believe drivers should be 
asked to make other than reports of 
accidents, the need of which is obvious. 

The following forms should be used 
in garages and shops: 

Daily Time-Card.—On this form 
should be recorded the time of each 
garage man, mechanic, or other persons 
employed in the shop and the garage. 

Material Requisition.—Material with- 
drawn from the stockroom, the vehicle 
number and the job number on which 
it is to be used, should be recorded on 
this form. 

Repair-Shop Job-Order.—This form 
is needed so that instructions can be 
issued properly to mechanics and others 
working in the repair-shop, outlining in 
detail exactly the work to be performed 
on each vehicle. If a job number is 
assigned to this form, all expenses on 
each job can be accumulated upon com- 
pletion of the job by making certain 
that the job number is shown on alli 
labor and material expenditures and 
withdrawals. 

(Concluded on page 632) 
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in connection with 

the transportation, storage and fabri- 
cation of materials, especially as em- 
ployed in the automotive industry. 

Today the universal desire to oper- 
ate with a minimum inventory in all 
plants creates a great need for more 
rapid movement of stock. This re- 
quires more mobile equipment than has 
been employed generally heretofore. 
Larger production schedules involve 
greater volumes of materials, which 
in turn justify larger and faster units 
for handling. 

It is not uncommon now to find a 
plant operating with few if any stock- 
rooms. Materials are taken in suit- 
able containers and racks, and by con- 
veyors, from freight cars and trucks 
directly to the manufacturing depart- 
ment. Much progress has been made 
by planning, purchasing and schedu- 
ling divisions in releasing shipping 
orders more uniformly, so that receipts 
coordinate closely with daily manufac- 
turing requirements, thereby more 
nearly approximating the ideal condi- 
tion that enables most materials to be 
taken directly to the respective opera- 
tions without going through a storage 
and handling period. 

Heretofore immense quantities of 
materials were stored and handled, 
merely as a protection against delay; 
but today we find in many plants a 
decided change in this respect. The 
purchasing and tracing divisions, 
through their control at the sources of 
supply, are assuming some of the re- 
sponsibility formerly borne by the 
stores division, thereby making possible 
decided reductions in inventories and 
in material-handling costs. This evo- 
lution imposes the demand previously 
referred to for what might be termed 
more “snappy” handling methods. 

Plant management is giving greater 
consideration to the handling and 
routing of materials when laying out 
factories as well as individual depart- 
ments, with the result that costs are 
being reduced, breakage eliminated, 
banks of parts regulated, space con- 
served, and safety of operators much 
improved. 

One of the papers to be presented 
during the Production Meeting de- 
scribes a recently built large automo- 
bile plant, in the planning of which 
the coordinated handling of the vari- 
ous materials and assemblies received 


determining consideration. 
will become increasingly important, 
and new plants should be planned 
from this viewpoint 

HIGHLIGHTS ON MATERIAL HANDLING 


Sheet-Steel Shipments.—Interesting 
developments have occurred recently in 
the shipping of sheet steel. Several 
methods have been perfected for using 
strong steel strapping, which is drawn 
tightly about the bundles of steel and 
permits placing these bundles into 
freight cars without any bracing what- 
ever. This has the advantage of elim- 
inating damage to the sheets as well as 
to the freight car. 

A number of devices have been made 
for handling the bundle of sheets as a 
unit, eliminating the laborious and 
harmful method of lifting a few sheets 
at a time, which was followed for so 
many years. 

Another recent change has been the 
shipping of bundled sheet-steel in gon- 
dola cars, protected by a high-grade 
waterproof paper cover attached to a 
surrounding framework. This was 
first employed extensively on automo- 
bile-body sheets, starting with Janu- 
ary, 1928, with such success that one 
of the largest body manufacturers has 
adopted it as standard practice. It has 
enabled a reduction of loading or un- 
loading time for steel from 1% hr. to 
10 min. per freight car. It is cus- 
tomary to increase the weight of the 
shipment 20 to 25 per cent, since the 
entering clearance needed in the box 
car is unnecessary in the gondola. 

This is an important advance in the 
shipping of sheet steel, made possible 
by perfecting the method of holding 
the sheets securely in bundles, and we 
recommend that serious consideration 
be given to it by all sheet-steel users. 

Roller Conveyors.—Innumerable new 
applications are constantly being made 
in manufacturing and material-trans- 
porting methods in which a roller con- 
veyor is the chief medium for progress 
from one operation to another. This 
not alone eliminates laborious lifting of 
material; it has also the advantage of 
systematizing manufacturing methods 
and results in an orderly procedure of 
operations, elimination of unnecessary 
lost motion, and a reduction in both 
costs and floor space. 

Roller conveyors have their limita- 
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trucks. Often a com- 
bination of roller conveyor and con- 
veyor chain is employed, in which the 
chain pushes the work along and the 
roller conveyor acts as the supporting 
medium over which the part can be 
moved with the minimum friction. 

Scrap Conveyors.—Important devel- 
opment is occurring in conveyors to 
handle sheet-steel scrap, a material 
which has been charged with many ac- 
cidents. Increased safety, reduction in 
cost and more orderly factories are on 
the horizon of this work. Several large 
plants are installing specially designed 
conveyors for this work, and a number 
are. in use. The location should be 
selected with relation to the plant lay- 
out, or a still better plan is to lay out 
manufacturing machinery and scrap 
conveyors at the same time. After 
bundling steel scrap, it now is cus- 
tomary to load it into freight cars by 
means of conveyors, thereby increas- 
ing safety and speed, and effecting a 
saving in space. 

Chain Conveyors.—The use of chain 
conveyors is finding a greater applica- 
tion yearly, whether they are operated 
overhead with baskets or hooks, or are 
used on the assembly line with trucks 
and special fixtures adapted to the de- 
sign of the part being worked upon. 
There seems to be no end to the possi- 
ble and profitable applications of such 
conveyors. This type of equipment is 
almost an absolute necessity in automo- 
tive plants. Manufacturers of this 
equipment have been alert to its many 
possibilities as well as to the compli- 
cated requirements, and they have been 
making rapid progress, with credit to 
themselves and success for their clients. 

A vital need exists for standardiza- 
tion of conveyor details, such as chains 
and the trolleys for overhead con- 
veyors. 

Overhead Track.—A rather definite 
and increasing demand continues for 
overhead track to support trolley con- 
veying-devices. Flexibility often is 
added by combining various track de- 
signs with chain as a transporting 
medium. Of particular interest is the 
increasing range of adaptability of 
such devices and the reduction in in- 
ventory resulting from keeping the ma- 
terial on the move. 

Electric Trucks.— Progress in the 
development of electric trucks has been 
along the lines indicated in previous 
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years, including larger capacities, in- 
creasing lift-range, and the develop- 
ment of special equipment to perform 
some special task. Die-handling trucks 
with rated capacities of 12 and 14 
tons have been delivered to large body- 
firms. Some of these are equipped 
with supplementary winches for mov- 
ing the die on and off the high-lift 
platform. 

Another truck, which has been de- 
veloped in connection with sheet-steel 
handling, is used by a large rolling- 
mill. This is a 10-ton articulated 
truck with tilting platform and auxili- 
ary winch, for the handling of bundles 
of sheet steel which rest directly on 
the floor of freight cars or mill. The 
bundle generally is loaded by an over- 
head crane, but it also can be loaded 
by drawing the edge on to the inclined 
platform by means of the electric 
winch. The platform is then leveled 
before transporting the load. The 
process is reversed for unloading. 


DEMAND FOR SPECIAL TRUCKS 


One of the electric-truck manufac- 
turers has reported increased demand 
from the automotive industry, from 
which it is spreading to other indus- 
tries, for electric-truck equipment as 
follows: 


Trucks of greater capacity. Tiering trucks 
are now being constructed in capacities up 
to 15 tons and are used especially for 
handling heavy dies in and out of body- 
panel presses. 

A combination lift-truck and crane for han- 
dling engines 

Portable cranes equipped with magnets tak- 
ing their power directly from the battery 
or gasoline-electric power-unit that fur- 
nishes current to the motors that propel 
the truck 

Trucks equipped with scales. Knowledge of 
the service required and the development 
of scales that are suitable for use on the 
trucks are necessary before the truck man- 
ufacturers can recommend such trucks to 
their clients. 

An electric truck having both low lift and 
high lift and provided with a self-unload- 
ing device for discharging a load from a 
point high above the floor into stock-bins, 
tumbling-barrels, or mixers and on to 
work-benches. 

Hand Lift-Trucks—The last year 
has seen the introduction of improved 
hand lifting-devices of greater capacity 
and faster in operation than formerly. 

Platforms and Skid Containers.— 
There is a decided increase in the use 
of shipping containers equipped with 
skids. They are employed for both 
city delivery by motor-truck and for 
freight shipments by truck and rail- 
road. Electric and hand lift-trucks 
play an important part in this labor- 
saving application. In most cases the 
containers are not unloaded until the 
material has been taken from the con- 
signee’s storage space and placed at 
the assembly or manufacturing opera- 
tion where parts are taken as needed. 
After that, the empty container is 


returned to an accumulating point for 
return shipment to the supplier. 

This method deserves considerable 
attention from various suppliers, as it 
eliminates the use of expensive wood 
or fiber-board containers, makes a 
worthwhile saving in loading, and 
results in safer shipping. 

The standardization work begun by 
the Bureau of Standards on platform 
and box-skids deserves earnest support 
from the automotive industry. With 
the fast-growing practice of shipping 
on skids, an exchange of equipment 
occurs which, if the equipment is not 
quickly standardized, will result in 
much confusion and increased invest- 
ment for each plant and supplier. 

Safety—Much has been said about 
reducing material-handling costs, but 
we believe greater consideration must 
be given the element of safety in the 
design of conveyors and equipment. 
In one plant an average of 10 men 
per year sustained serious injuries, 
generally broken legs and knee-caps, 
because of electric trucks running into 
obstructions at the operating end. 
Guards were developed and placed on 
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each truck, with the result that no 
serious accident has happened during 
the 8 months since. Considerable op- 
position from the operators was met 
at first, but now the men are happy 
and work safely, with no reduction in 
speed. 

Scrap-cutters should be used more 
generally in stamping plants, as a 
safety measure. 

We recommend that serious atten- 
tion be given to considerations of 
safety in all material-handling pro- 
grams. 

The Subcommittee realizes that ma- 
terial handling, as it concerns the 
automotive industry, is so interesting 
and extensive a subject that adequate 
consideration of every phase of it is 
impossible in a short time. The 
papers prepared for presentation at 
the Production Meeting deal with only 
one phase. It is our recommendation 
that arrangements be made for papers 
on other branches of the subject for 
presentation at National and Section 
meetings of the Society. 

V. P. RUMELY, 
Chairman. 


Time-Study Subcommittee Report 


Incentive Plan of Wage Payment Should Serve Best Interests 
of All Concerned 


IME-STUDY may be defined as a 

searching scientific analysis of meth- 
ods and equipment used or planned in 
doing a piece of work, development in 
detail of the best way or means of do- 
ing it, and accurate measurement of the 
time required. Its purpose is to elimi- 
nate guess-work and to establish stand- 
ards for the production which the em- 
ployer is buying and the worker selling, 
to establish wage rates that shall be 
satisfactory to employer and employe 
alike. 

These principles have an important 
bearing on maintaining schedules and 
economical production. It is equally 
important to the employer, the em- 
ploye and the community that indus- 
try be conducted with the greatest effi- 
ciency, so that the cost of the finished 
product will be as low as possible con- 
sistent with the prevailing wage stan- 
dards. 

An incentive plan of wage payment, 
properly installed and administered, 
should serve the best interests of all 
parties concerned. Reduced to its ele- 
ments, this means maximum pay for 
maximum production. Like any other 
plan, tool or device, however, an incen- 
tive plan of wage payment may fail of 
its purpose if it is hastily adopted, 
improperly installed, carelessly admin- 
istered, or basically unsuited for use 
in the individual plant. An incentive 
plan that is not thoroughly understood 


may cause doubts, fears, suspicions and 
mental unsettlement; forces that are 
destructive alike to harmony, morale 
and productive efficiency. 

It is obvious, then, that to be of 
maximum benefit to employe and em- 
ployer alike the incentive plan of wage 
payment used should meet exactly the 
requirements of the individual shop. 
In the problems of returning to the em- 
ploye a maximum wage and to the em- 
ployer a minimum net unit cost of 
product, individual plant circumstances 
tend to make the selection of a suitable 


incentive plan an extremely important 
task. 


OTHER SUBJECTS BEING STUDIED 


While great progress has been made 
and apparent satisfaction exists with 
present methods, much remains to be 
considered for further development 
which promises to effect additional sav- 
ings in the industry. There have been 
instances where time-study methods 
were not favorably considered, but 
most of these were the result of im- 
proper handling by professional sys- 
tematizers. 

Mr. Haskell’s paper on The Relation 
of Time-Study to Manufacturing covers 
one of the subjects assigned to the 
Subcommittee. Other subjects being 
studied are as follows: 


Survey and analysis of time-study practice 
in the automotive industry 
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Methods of operation study; as stop-watch 
and mechanical 
Factors influencing rate setting 
Wage incentives for indirect labor 
Wage incentives for foremen and inspectors 
Standards for determining basic wage rates 
Application of time-study to office work 
Methods of developing and training time- 
study men 
What manufacturing activities or functions 
should be supervised by time-study 
To what extent laboratory research methods 
should be used 
These subjects were selected for 
study to promote a better understand- 
ing of the various incentive plans and 
methods in use in the automotive in- 
dustry. No attempt has yet been made 
to analyze problems pertaining to 
planning, scheduling, cost accounting, 
or other phases of time-study activities; 
however, we believe these subjects will 
be considered during the ensuing year. 
The Subcommittee urges the mem- 
bers of the Society to suggest addi- 
tional subjects for study, and to take 
full advantage of the services which 
the Subcommittee can render on any 
existing methods or plans that are ac- 
cepted in the automotive industry. 
EUGENE BOUTON, 
Chairman. 


The Production Number 


N this Production Number of THE 

JOURNAL will be found three of the 
papers presented at the Production 
Meeting in Detroit in November. These 
are: the paper on How the Ford Com- 
pany Gets Low Production Costs, by 
John Younger; Progress in Honing- 
Machines and the Honing Process, by 
C. G. Williams; and Power-Transmis- 
sion Engineering as an Economy, by 
W. W. Nichols. The subjects of the 
Buffalo and Indiana Section Meetings 
reported in this issue also are of inter- 
est to production men. 

From the news account of the Pro- 
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duction Meeting in Detroit it is pos- 
sible for both those who attended the 
meeting and those who did not to profit 
in several ways. 

First, some helpful information on 
production matters is contained in the 
report. The best of this will be pre- 
sented more fully in THE JOURNAL in 
the near future with the printing in 
full of other of the papers and dis- 
cussions than those in this issue. 

Second, there is an opportunity to 
become better acquainted with the 
leading production men of the industry 
who took part in the meeting. Many 
of their faces are shown in the engrav- 


ings, and something of their character- 
istics and viewpoints can be read in the 
story. 

Third, a critical interest in the re- 
ports of the various groups of the Pro- 
duction Committee and in the other 
features of the meeting will suggest 
other subjects and activities that should 
be covered in the future work of the 
Committee and in papers to be pre- 
sented at Section meetings and National 
meetings in the future. When these 
ideas occur to you, send them to the 
Society headquarters. From this clear- 
ing-house they will be distributed to the 
places where they will do the most good. 


Automotive Research 


(Concluded 


groups of four, accompanied by a 
Proving Ground driver who was fa- 
miliar with the course. Forty-six were 
present at the meeting and everyone 
had the opportunity of covering the 
designated course four times in cars 
carrying each of the four types of 
headlighting. The runs were so ar- 
ranged that, in the course of the four 
trips, cars equipped with all four 
types of lights were met and passed, 
giving the driver of each car the op- 
portunity of judging the lights of the 
other cars from the point of view of 
one who meets them. 

The course included gravel, dirt, 
cement and tarvia roads, smooth and 
rough surfaces, straightaways and 
curves, and level and hilly roads. As 
originally planned, both wet and dry 
road surfaces were to be included, but 
this was impossible owing to weather 
conditions. Obstacles were placed on 
and along the roadway. These included 
objects similar to those which might 
ordinarily be encountered in night driv- 
ing, such as cars stopped in the road 
without lights, cars parked at various 
angles along the roadway with tail- 
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lights illuminated, figures to represent 
pedestrians, and signs of various types, 
some denoting excavations. A count was 
made by each observer of the number 
of obstacles visible on each run. 

Attention is directed to the fact that, 
of the types of beams tested, only the 
set-ups of Types 3 and 4 were fitted 
with lenses of commercial design. Types 
1 and 2 having equipments which mani- 
festly only approximated to a greater 
or lesser degree the desired results. 
Consequently, comparison of the vari- 
ous types probably will involve some 
specific criticism which is not justified. 

Specific criticism which would be 
justified for the conditions encountered 
may, however, be directed to a char- 
acteristic of a particular type, although 
the conditions under which the tests 
were conducted were unusual, both as 
regards weather and average width of 
road. 

A number of comments have been 
made by the observers, and others are 
expected, on the results of the demon- 
stration. It is hoped that an analysis 
of the views presented may be com- 
pleted at an early date. 
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Standardization Activities 


HE increasing use 
of motorboats, to- 
gether with the ap- 
pearance of a more 


or less standardized 
line of such craft, 
has brought to the 
front the need for 
standards. The Motorboat Division 
of the Standards Committee held meet- 
ings on Oct. 5 and Nov. 12 to discuss 
the situation, and specifically to con- 
sider several of the immediate prob- 
lems confronting the manufacturers. 

The question of suitable propeller- 
hub standards and specifications for 
corresponding shaft-ends was taken up, 
it being decided that separate specifi- 
cations, rather than one such as that 
which was cancelled some time ago, 
should be developed. As a guide to 
the propeller-hub specifications, the hub 
bores now in use by the two principal 
manufacturers of motorboat propellers 
were compared and found to be directly 
in agreement except in a few minor 
points. This matter was left in the 
hands of C. A. Carlson, of Remington 
Vil Engine, Inc., who is preparing sug- 
gested specifications for the shaft-end 
and for the propeller-hub bore for pro- 
pellers taking shafts up to 3 in. in diam- 
eter. These proposed specifications will 
be sent to the Division members by mail 
for study and will be further discussed 
at a meeting to be held the latter part 
of December. 


STANDARD SHAFT-COUPLINGS 
PROPOSED 


At the meeting on Nov. 12, a layout 
of a series of sizes of tapered-shaft 
couplings was submitted by Chairman 
Ochtman in accordance with the deci- 
sion reached at the previous Division 
meeting. It was felt that one of the 
greatest handicaps to both the engine 
maker and the boat builder is the dif- 
ficulty in securing suitable couplings, 
which, as a rule, are made specially 
for each boat and furnished by the 
engine builder in accordance with the 
boat designer’s specifications. To off- 
set this difficulty, it is proposed that 
a line of standard couplings be designed 
so that a flange of given dimensions 
can be used with a series of shaft sizes. 
With such a coupling, it will be pos- 
sible for the engine to be equipped with 
half of the coupling and for the boat 
builder to use any one of the several 
shaft-sizes with assurance that the 
coupling used will match up with and 
fit the coupling on the engine. To ac- 
complish this, a series of sizes has 
been laid out in which there is an over- 
lap of shaft sizes that can be used be- 
tween couplings of the first and second 





Motorboat Division Activities 


Specifications for Propellers, Shaft-Ends and Coup- 


lings Are Under Consideration 


and the second and third sizes, which 
represent the greater part of the pro- 
duction. 

These couplings are being laid out 
so that the taper of the shaft and the 
thread thereon to fit them will be iden- 
tical with those of the series of pro- 
peller-shaft ends, so that it will be 
possible to turn shafts end-for-end 
when wear occurs. While it is impos- 
sible to show the coupling design and 
table of sizes at this time, it is antici- 
pated that they will be presented in 
final form at the December Division 
meeting and definite action taken. 


FUEL-SYSTEM SAFETY CODE 


The Division has also taken under 
consideration the formulation of a safe- 
ty code for fuel-system installations. 
A committee of the National Associa- 
tion of Engine and Boat Manufactur- 
ers has been studying this matter for 


some time. N. E. 
Donnelly and Joseph 
Van Blerck, members 
of the S.A.E. Motor- 
boat Division, are 
also members of the 
N.A.E.B.M. commit- 
tee. It has been de- 
cided to leave to the committee of 
the National Association of Engine 
and Boat Manufacturers the working 
out of this matter, so far as possible, 
with the carbureter manufacturers and 
the National Board of Fire Under- 
writers. When the final report is sub- 
mitted, it will be presented to the mem- 
bers of the Motorboat Division for ap- 
proval as an S.A.E. Standard or Rec- 
ommended Practice, it being understood 
that such action on the part of the Na- 
tional Association of Engine and Boat 
Manufacturers will result in the coop- 
eration of the underwriters in the mat- 
ter of enforcement. 

It is anticipated that the code will 
cover the question, not only of proper 
carbureters, drip-pans, piping, and rec- 
ommendation of suitable pipe-fittings, 
but also of gasoline-tank vent-outlets 
and vent-pipe sizes with relation to 
gasoline-tank capacities. 


Aircraft Lighting To Be Studied 


Committee Organized To Investigate Landing-Light 
Requirements and Lighting Equipment 


HE first meeting of a committee or- 

ganized to study the requirements 
for suitable aircraft-lighting and to de- 
termine methods of meeting such re- 
quirements was held in Detroit on Nov. 
20. Primary consideration of this Air- 
craft-Lighting Committee will be given 
to ascertaining the illumination re- 
quired for suitable landing-lights. This 
involves determination of the needed 
candlepower, type of beam, location of 
lamps, and the development of suitable 
equipment to provide the required re- 
sults. 

Battery capacities, generators and 
wire sizes bear an important part in 
the final illumination obtained. High- 
candlepower lights can be burned at 
present only approximately 20 min. 
with the equipment available. 

Considerable discussion developed on 
the question of whether one or both 
landing-lights should be adjustable in 
a vertical plane to enable the pilot to 
“pick up” objects on the ground. The 
question of concentration of the beam 
and spread of the beam is complicated 
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by the great variation in pilots’ ideas 
of adequate lighting. No determina- 
tion has been made as to what should 
be regarded as adequate lighting, and 
no uniformity in equipment exists. 


COOPERATION To BE ASKED 


To determine these factors, the man- 
ufacturers represented on this Com- 
mittee have agreed to furnish suffi- 
cient landing-lights, batteries, genera- 
tors and cable for equipping six air- 
planes for test purposes. In addition 
to the cooperation of the airplane com- 
panies represented on the Committee, 
two additional commercial-aircraft 
manufacturers and the Navy will be 
asked to cooperate by equipping one 
of each of their airplanes and making 
a study of all of the factors involved 
in landing-light equipment. From this 
investigation it is anticipated that some 
standards of socket voltages, cable 
sizes, landing-light location, illumina- 
tion intensity and beam spread can be 
determined. It will also be decided 
whether landing-lights should be fixed, 
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both movable, one movable, or whether 
more than two landing-lights are neces- 
sary or advisable. 

The Committee working on this sub- 
ject is as follows: W. M. Johnson, 
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National Lamp Works, Chairman; 
J. W. Allen, Equipment Section, Air 
Corps, Wright Field; D. S. Cole, Leece- 
Neville Co.; L. E. Lighton, Electric 
Storage Battery Co.; A. L. Martinek, 





Ford Motor Co.; J. D. Peace, Jr., 
Pioneer Instrument Co.; L. C. Porter, 
Edison Lamp Works; E. A. Robertson, 
Detroit; E. A. Sipp, Pyle-National Co.; 
W. L. Smith, National Air Transport. 


November Council Meeting 


A SESSION of the Council was held 

at Detroit on Nov. 21, those at- 
tending being President Wall, First 
Vice-President Strickland, Past-Presi- 
dent Hunt, Second Vice-President H. 
T. Woolson, and Councilors Sparrow, 
Veal, Wooler, White, Whittington and 
E. P. Warner and O. A. Parker, nom- 
inated for the 1929 Council. 

A financial statement for the fiscal 
year ended Sept. 30, 1928, was sub- 
mitted. This showed a net balance of 
assets over liabilities of $211,058.16, 
this being $4,636.64 more than the cor- 
responding figure for the same day of 
1927. The gross income of the Society 
for the fiscal year ended Sept. 30, 
1928, amounted to $366,754.20, the 
operating expense being $326,154.56. 
The income for the month of Septem- 
ber was $27,666.70, and the operating 
expense during the same month was 
$30,427.63. 

The election of 94 members, 21 grade 
transfers, and 9 reapprovals, on which 
the Council had acted by mail vote, 
were confirmed. One hundred and 
thirteen additional applicants for mem- 


bership were approved, as well as 6 
transfers in grade of membership. The 
resignations of 47 members were ac- 
cepted, and 203 members were dropped 
for non-payment of dues. 

It was reported that as of Nov. 
17, 1928, 3648 members had paid So- 
ciety dues as compared with 3122 as 
of the same date of last year, and that 
2441 members had paid Section dues, 
as compared with 2098 on the same 
day of last year. 


SUBJECTS ASSIGNED STANDARDS 
DIVISION 


The following subjects were assigned 
to Standards Committee Divisions as 
indicated: 


Motorboat Division—Shaft Couplings 
and Safety-Code for Fuel-System 
Installation. 

Motor-Truck Division — Motor-Truck 
Dump-Bodies. 


A. J. Scaife was named as the repre- 
sentative of the Society for 1929 on 
the Main Committee of the American 
Standards Association. R. S. Burnett, 


H. M. Crane and K. L. Herrmann were 
named as the alternates. 

S. W. Mills was named as an addi- 
tional representative of the Society on 
the Rolling-Stock Committee of the 
American Electric Railway Associa- 
tion. C. W. Spicer was designated as 
a member on the Sectional Committee 
on Standardization of Shafting. K. J. 
Ammerman was appointed to represent 
the Society on the Mechanical Stand- 
ards Advisory Council that was organ- 
ized recently on behalf of a large num- 
ber of engineering bodies in the me- 
chanical-engineering and related fields. 
M. C. Horine was named to succeed 
Charles Froesch on the Sectional Com- 
mittee on Transmission Chains and 
Sprockets. 

The second paragraph of By-Law 30 
was amended to read as follows: 

The Secretary shall see that the books of 
account are audited at least semi-annually 
by a competent firm of public accountants 
and a copy of the auditor’s reports fur- 
nished to each, the Secretary and Treasurer 
of the Society, these reports to be submitted 
at the Finance Committee and Council 
meetings. 


Operation and Maintenance 


(Concluded from p. 627) 


Daily Gasoline and Oil Report:—This 
record should indicate the gasoline and 
oil consumption of each vehicle. Space 
can also be provided so that alcohol 
or antifreeze consumption can be shown. 

Tire Record.—This form should be 
kept so that the performance of each 
solid tire and each pneumatic casing 
can be ascertained accurately. 

Stock-Record Card.—To operate the 
stockroom properly, a stock record-card 
of the perpetual inventory type should 
be kept. When this is posted from day 
to day, it will indicate the quantities 
of each kind of material on hand at the 
close of each day. 


CAN ANALYZE COSTS ON ANY BASIS 


I am not attaching proposed drafts 
of any forms, because I do not believe 
this is essential. It is my recommen- 
dation that all costs be kept by indi- 
vidual vehicles. While to some this may 
seem unduly laborious and expensive, 
it is felt that the results obtained will 


justify the expense incurred. Only by 
knowing the exact cost of operating 
each vehicle can the most economical 
and efficient unit be determined and the 
operator be in position to know exactly 
what he is doing. This can be done con- 
veniently by assigning a number to 
each vehicle. The numbers can be as- 
signed to classes of vehicle by series, 
so that the number will indicate the 
type of vehicle; or they can be assigned 
in rotation as the vehicles are acquired. 

The submission of a uniform classi- 
fication of accounts does not necessarily 
mean that, to follow this classification, 
the accounts must be kept as set forth. 
It is recognized that companies are 
keeping their accounts in accordance 
with accounting orders of regulatory 
bodies and that the classification of ac- 
counts may not permit all charges to 
be made as outlined herein. This, how- 
ever, will not prevent the assembling 
of the information necessary to prepare 
the suggested costs. 


In regard to reducing costs to the 
proper basis for final analysis, the 
method commonly used is to figure costs 
on a mileage or dn hourly basis. Some 
companies base their costs on a ton- 
nage, gallonage, or poundage basis. 
After giving this problem due consid- 
eration, I believe that each company 
must decide for itself the basis on which 
it wants to calculate cost, as all the 
bases mentioned have merit. In public- 
utility work, we find the cost per hour 
most suitable. In certain hauling work, 
the cost per ton, or ton-mile, would be 
best. In the packing industry, I under- 
stand that cost per pound is used. 

Although I believe that no standard 
scheme can be recommended for use by 
all companies, I feel sure that, if any 
one of the foregoing schemes is used, 
operators will be in a much better posi- 
tion to know exactly what their opera- 
tions are costing them. 

L. V. NEWTON, 
Chairman. 
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Annual Meeting Program Announced 


Eleven Technical Sessions at Detroit—Four-Day Gathering in January 
To Be of Great and Varied Interest 


YNDER the chairmanship of George 
) L. McCain, of the Chrysler Corp., 
the Annual Meeting Committee has ar- 
ranged an especially valuable technical 
program for the four-day meeting from 
Jan. 15 to 18 at the Book-Cadillac, 
Detroit. Eleven sessions are included, 
two of which will be sponsored by the 
Detroit Section Body Division, and one 
of which will be held at the Chrysler 
Engineering Laboratory. The com- 
plete program of sessions will be as 
follows: 

Tuesday, Jan. 15 

10 a.m.—Standards Committee Session 
2 p.m.—Research Session 

8 p.m.—Foreign Automotive Trans- 

portation Session 
Wednesday, Jan. 16 

10 a.m.—Passenger-Car Session. 

3 p.m.—Body Session 
8 p.m.—Body Session 


Ww 


Thursday, Jan. 17 
10 a.m.—Engine-Research Session 
10 a.m.—Production Session 
2 p.m.—Chassis Session 
8 p.m.—Chrysler Engineering Labo- 
ratory Session 
Friday, Jan. 18 
10 a.m.—Engine Session 
2 p.m.—Engine Session 


PAPERS OF GENERAL INTEREST 


One of the papers that will be of 
general interest to virtually every 
member will be presented at the first 
evening session. J. D. Mooney, presi- 
dent of the General Motors Export Co., 
will discuss the Economic Require- 
ments for Automotive Transportation 
Abroad. With the automotive industry 
facing an era of world expansion, this 
paper will be most timely. It will be 
concluded with the showing of a mo- 
tion picture, just completed by the 
General Motors Export Co., entitled 
“The World Builds a Motor-Car.” John 
A. C. Warner, Chairman of the Meet- 
ings Committee, will preside at the 
Tuesday evening session. 

At the Passenger-Car Session on 
Wednesday morning, W. S. James, re- 
search engineer of the Studebaker 
Corp. of America, will preside. A com- 
prehensive paper on Axle Ratios and 
Transmission Steps will be presented 
by Carl D. Peterson, of Durant Motors, 
Inc. This paper will be followed by 
prepared discussion to be presented by 
several passenger-car engineers. 

Prof. F. E. Firestone, of the Univer- 
sity of Michigan, will discuss at this 
session his recent development work 


in connection with noise. His labora- 
tory equipment will be exhibited, and 
the members will have an opportunity 
of studying it during the four days 
of the meeting. 


A COLOR-ANALYZING INSTRUMENT 


The technical program for the ses- 
sions on Wednesday afternoon and eve- 
ning are being arranged by the Body 
Division of the Detroit Section under 
the chairmanship of W. N. Davis, of 
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the Cadillac Motor Car Co. One par- 
ticularly interesting feature of the 
afternoon session of the Body Sessions 
will be a paper by Dr. A. C. Hardy, 
of the Massachusetts Institute of 
Technology and the General Electric 
Co., on the color analyzer recently de- 
veloped. Dr. Hardy’s recording spec- 
trophotometer, as it is known, makes 
possible the exact duplication of any 
color at any time and place, and is an 
instrument that has long been desired 
by the arbiters of color. 

Special announcements will be made 
by the Detroit Section Body Division 
with reference to the technical pro- 
gram for these sessions. 


ENGINE-RESEARCH SESSION 


At the Engine-Research Session on 
Thursday morning, papers on valve- 
spring research will be presented by 
W. T. Donkin, of the Cleveland Wire 
Spring Co., and Ferdinand Jehle, of the 
White Motor Co. With the desire for 
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higher engine-speeds, valve - spring 
surge has become a real problem; 
therefore two papers on this subject 
should develop very interesting infor- 
mation and resulting discussion. 

Robert Janeway, consulting engi- 
neer, will give a paper at this session 
on the Interpretation of Indicator 
Cards. Many papers on engine indi- 
cators have been presented at previous 
Society meetings, but the Annual Meet- 
ing Committee feels that more empha- 
sis should be placed on the interpre- 
tation of indicator cards. 

Alex Taub, of the Chevrolet Motor 
Co., will be responsible for the Engine- 
Research Session, and has already ar- 
ranged for some very worthwhile dis- 
cussion of the several papers. 

The Production Session will be held 
concurrently with the Engine-Research 
Session. The principal paver will be by 
M. F. Macaulay, of the Oakland Motor 
Car Co., and M. F. Phillips, of the Gen- 
eral Motors Corp. Research Laborato- 
ries, the subject being Recent Devel- 
opments in Chromium-Plating. This 
paper will be followed by a motion 
picture, furnished by the Carborundum 
Co., showing recent developments in 
grinding. 


THREE PAPERS AT CHASSIS SESSION 


The Chassis Session on Thursday af- 
ternoon will be presided over by Earl 
Gunn, of the Nash Motors Co. J. G. 
Vincent and W. R. Griswold, of the 
Packard Motor Car Co., will discuss 
Aspects of Motor-Car Engineering As- 
sociated with Balloon Tires. Prepared 
discussion on this paper will be sub- 
mitted by several well-known engi- 
neers. 

At this session also, F. F. Kishline, 
of Graham Brothers, will give some 
Notes on Frame and Body Road Vibra- 
tions. It is hoped that, as a result of 
the discussion of this subject, the 
preparation of a comprehensive paper 
will be undertaken which may be pre- 
sented at some future meeting. 

A Progress Report by the Research 
Subcommittee on Front-Wheel Align- 
ment also will be submitted at this ses- 
sion. This report will be of special 
interest in connection with the paper 
by Mr. Vincent and Mr. Griswold, pre- 
viously mentioned. 

On Thursday evening, the Annual 
Meeting will be transferred to the en- 
gineering laboratory of the Chrysler 
Corp. on Massachusetts Avenue, where 
an exceptional program will be held, 
following which, through the cour- 
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tesy of the corporation, the members 
will have an opportunity of inspecting 
the laboratories. 

Friday, Jan. 18, will be devoted to 
a discussion of engine problems. At 
the morning session, the following pa- 
pers will be presented: Ignition Re- 
quirements for High-Compression En- 
gines, by J. C. Fitzsimmons, of the 
Delco-Remy Corp.; Dual Carbureters 
and Manifolds, by F. C. Mock, of the 
Stromberg Motor Devices Co.; and The 
Economic Situation with Regard to 
Antiknock Fuels, by L. C. Lichty, of 
Yale University. 
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The afternoon will be presided over 
by L. P. Kalb, of the Continental Mo- 
tors Corp., the following program hav- 
ing been arranged: Effect of Humid- 
ity on Engine Performance by A. W. 
Gardiner, of the General Motors Corp. 
Research Laboratories, with prepared 
discussion by N. S. Diamant, of the 
Chrysler Corp.; Babbitt Failures in 
Connecting-Rods, by L. A. Danse, of 
the Cadillac Motor Car Co.; and Engine 
Bore and Stroke Ratios, by Alex Taub 
of the Chevrolet Motor Co. 

The personnel of the Annual Meet- 
ing Committee is as follows: 


George L. McCain, Chrysler Corp., 
Chairman; J. M. Crawford, Chevrolet 
Motor Co.; W. N. Davis, Cadillac Mo- 
tor Car Co.; W. R. Griswold, Packard 


Motor Car Co.; L. C. Hill, Murray 
Corp. of America; L. P. Kalb, Conti- 
nental Motors Corp.; W. C. Keys, 


United States Rubber Co.; F. F. Kish- 
line, Graham Brothers; W. R. Strick- 


land, Cadillac Motor Car Co.; Alex 
Taub, Chevrolet Motor Co.; F. E. 
Watts, Hupp Motor Car Corp.; John 
A. C. Warner, Studebaker Corp. of 


America; and H. T. Woolson, Chrys- 
ler Corp. 


The 1928 Production Meeting 


ous chains and sprockets adaptable for 
new uses. 


SIMPLE WEAR-TEST OUTLINED 


A wear test to help in the selection 
of a quantity of chain drives was de- 
scribed, and some suggestions were 
made in regard to the relative suit- 
ability of different types of chain for 
various kinds of service. Maximum 
chain speed in each pitch was said to 
depend more upon the sprocket speed 
in revolutions per minute than on the 
chain speed in feet per minute. 

Good encasing of chains was said to 
be important, and provision for lubri- 
cation to be essential for good service. 
The most successful methods of lubri- 
cation were briefly outlined. The paper 
closed with the statement that chain 
drives have established themselves as 
a most satisfactory and trouble-free 
means of transmitting power from an 
electric motor to a line-shaft or di- 
rectly to a machine-tool. The positive 
nature of the drive prevents loss from 
belt slippage, and such loss is loss of 
production, not merely loss of power. 

Discussion of this paper came almost 
entirely from representatives of chain 
manufacturers. R. A. Follensby, De- 
troit representative of the Whitney 
Mfg. Co., contributed a recommendation 
of visible-feed oil-cups for lubricating 
the smaller chain-drives, and a pump 
circulating-sytem for drives more than 
about 6 in. wide, drawing oil from a 
sump and delivering it to the inside 
of the chain through a pipe or a 
trough. He also spoke of the inside- 
engagement form of link that has been 
used on automobile chains and is now 
being adapted to industrial uses. 


ROLLER CHAINS FOR HIGH SPEEDS 


Multiple roller-chains of short pitch 
were championed for high-speed drives 
in written discussion submitted by 
L. M. Wainwright, president of the 
Diamond Chain Co., and G. M. Bart- 


(Continued from p. 55 


lett, formerly chief engineer of the 
same company and now associate pro- 
fessor of machine design at Purdue 
University. 


Such chains are said to 
be lighter than 
silent chains of 
the same capac- 
ity and capable 
of the same 
speeds, pitch for 
pitch. 

Frank L. Morse, 
founder, presi- 
dent and _ treas- 
urer of the 
Morse Chain Co., 
said that he felt 
something like an 
old man whom 
FRANK L. Morse he, when a boy, 

heard say in a 
Presbyterian church that he did not 
know so much as he did 60 years ago. 





Referring to Mr. Bartlett’s formula 
for chain speed, quoted in the paper, 
Mr. Morse said that a sprocket of a 
size conforming to the position nat- 
urally assumed by the chain when run- 
ning free at the desired speed helps to 
make a chain durable. 

Mr. Morse stated that Leonardo da 
Vinci showed the first chain drive, that 
the present form of silent chain was 
invented by an English bank clerk in 
1865, and belting was introduced less 
than a century ago. He made some 
remarks also about a new form of joint, 
shown in the paper, that he has in- 
vented to make the action of the chain 
smoother on the sprocket. 

C. R. Weiss, an engineer from the 
Indianapolis plant of the Link-Belt Co., 
stated that, through better metallurgy 
and more accurate workmanship, the 
so-called silent type of chain is being 
made better from year to year. 


Varied Fare at Closing Session 


Time-Study, Production Records and Carboloy and _ Its 
Possibilities the Principal Topics Discussed 


UY HUBBARD, advertising man- 

ager of the National Acme Co., who 
presided at the closing session of the 
Production Meeting, held on the eve- 
ning of Friday, Nov. 23, said that 
production meetings, to be worthy of 
the name, must, in the first place, get 
the support of authors who know pro- 
duction and can put their knowledge 
across, and, in the second place, must 
attract audiences made up of men who 
are both practical and_ receptive. 
Judged by both of the requirements 
mentioned, the closing session was a 
success. It was, as Chairman Hubbard 
pointed out, somewhat in the nature 
of a Chautauqua in a small town; 





that is, good enough to make every- 
one present want to attend next year. 

Before proceeding to the three pa- 
pers that composed the main body of 
the evening’s program, Chairman Hub- 
bard put before the meeting the two 
reports that were scheduled for pre- 
sentation. In the regrettable absence 
of Eugene Bouton, of the J. I. Case 
Threshing Machine Co., Chairman of 
Division 3 of the Production Commit- 
tee, his report on Time-Study and Per- 
sonnel Relations was presented by 
title, Chairman Hubbard calling at- 
ten to its availability at the meeting 
in mimeographed form. This report 
is printed in the Production Engineer- 
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ing Department of this issue of THE 
JOURNAL. 

Chairman Hubbard then submitted 
his own report as Chairman of Divi- 
sion 7 of the Production Committee. 
He devoted the major portion of his 
report to some general considerations 
regarding the attitude and the relation 
of machine-tool builders to the automo- 
tive industry. 

L. W. Haskell, of Dodge Brothers, 
upon being introduced as the author 
of the first of the three papers on the 
evening’s program, talked on The Rela- 
tion of Time-Study to Manufacturing. 





Pointing out that very few persons 
appreciate the importance of time, Mr. 
Haskell emphasized the economic con- 
tribution of the man who devoted him- 
self to the study of the utilization of 
time and who insists that his co- 
workers utilize their time without 
waste for productive purposes. He de- 
fined the ultimate objective of time- 
study as the arriving at a standard 
time in which work can be done, and 
said that this objective is reached only 
after each act and mechanism neces- 
sary to the completion of the work 
has been carefully analyzed, the con- 


SPEAKERS AT THE CLOSING SESSION 
Paul Geyser, of the General Motors Truck Co., (Left) 
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ditions improved, all unnecessary work 
eliminated, and all acts essential to the 
job simplified as much as _ possible, 
with due consideration to such fac- 
tors as skill, effort, fatigue and un- 
avoidable delays. 

While making no claim that time- 
study is a panacea for industrial ills, 
Mr. Haskell showed that it reduces 
labor costs through a higher and more 
uniform rate of production, prevents 
the purchase of unnecessary new equip- 
ment, provides the accounting depart- 
ment with an accurate labor cost per 
unit of production, assures a higher 





Presented a Paper on the Interpretation of Production Records; L. W. Haskell 
(Right), of Dodge Brothers, Discussed the Relation of Time-Study to Manufacturing; and G. N. Sieger, of the Carboloy Co., (Bottom) 


Made Some Cutting Remarks About Carboloy and Its Possibilities. Guy Hubbard (Top) Presided at This Session 
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quality of product and improves labor 
conditions by assuring the worker a 
fair day’s pay for a fair day’s work. 
Asked about his method for de- 
termining the correct time for a given 
operation, Mr. Haskell expressed a 
preference for having the study made 
by a mechanic who knows the work 
under consideration, a man with a fair 
education and a good power of analy- 
sis, who has been instructed in the 
rudiments of time-study and taught 
how to work out the time required. 
Mr. Haskell emphasized his opinion 
that time-study observations on a given 
job should be made by men who are 
qualified for that particular job. 


WuHo SHOULD MAKE STUDIES? 


In this connection, C. R. Weiss of 
the Link-Belt Co., spoke of the ex- 
perience of his company with time- 
study, and agreed with Mr. Haskell 
that in setting a rate a man should 
be familiar, not only with the theory 
involved, but with the applied practice 
on the particular machine-tool in ques- 
tion. He pointed out that, if an ex- 
ceptionally brilliant workman were se- 
lected, his performance would surpass 
that of an average man, but that it 
was necessary to set a fair rate for 
an average man as a base rate. 

Among the qualifications necessary 
to make. a man successful in super- 
vising time-studies, L. A. Baron, of 
the Stutz Motor Car Co., mentioned an 
agreeable personality. Regarding the 
studies themselves, he emphasized the 
importance of making a proper allow- 
ance for fatigue, especially in jobs of 
a competitive nature and in those 
operations that require less than one 
minute to perform. 

J. C. Mottashed, of the Hudson Mo- 
tor Car Co., cautioned against regard- 
ing the saving on direct labor as the 
principal advantageous result from the 
application of time-study. He called 
attention to the savings effected by 
time-study with regard to expendi- 
tures; for plant and equipment. Con- 
cerning the type of person who should 
make the time-studies, Mr. Mottashed 
expressed the opinion that, + even 
though it may be a splendid thing to 
use a mechanic for this purpose, a 
trained observer who knows nothing 
about the work will make a better 
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time-study than a mechanic who is not 
a trained observer. Mr. Haskell re- 
plied that, unless the time-study en- 
gineers mentioned by Mr. Mottashed 
are preceded by some first-class me- 
chanics to line up the job and put it 
in prime working order, the time-study 
enginers are likely to get poor results 
unless they know something about the 
job. 
PRODUCTION RECORD-KEEPING 


Paul Geyser, vice-president direct- 
ing taxicab sales, of the General Mo- 
tors Truck Co., was introduced as the 
next speaker. He prefaced the pres- 
entation of his paper on The Inter- 
pretation of Production Records by the 
remark that, not an accountant-him- 
self, he had prepared his paper toshow 
how his organization, in building taxi- 
cabs, had done certain things to get 
more coordination and to create more 
cooperation between the accounting 
department and the manufacturing per- 
sonnel. 

Stressing the importance of putting 
systematic records of production into 
such form that they will be compre- 
hensible to sub-executives and minor 
officials, Mr. Geyser discussed the use 
of production records as a basis for 
business analysis, as a guide for fore- 
casting future probabilities, as a means 
of testing production. methods and as 
a help in stimulating the efficiency of 
an organization. He expressed the be- 
lief that a real opportunity exists for 
progress in having records supplied to 
all executives in a form that will make 
their interpretation easier. 

At the conclusion of his ‘talk, Mr. 
Geyser showed a number of lantern 
slides giving examples of the type of 
record that he had discussed in his 
paper. Mentioning, in conclusion, the 
need for impressing upon sub-execu- 
tives the thought that they have a cer- 
tain responsibility accompanied by a 
certain authority, he spoke of the fact 
that men in industry today who rise 
from the ranks to executive positions 
are frequently handicapped by a lack 
of knowledge with respect :to record- 
keeping. + 


CARBOLOY FOR CUTTING-TOOLS 


Carboloy and Its Possibilities, the last 
paper on the program, was interest- 
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ingly presented by G. N. Sieger, of the 
Carboloy Co. Mr. Sieger prefaced his 
remarks with the statement that, 
although the possibilities of Carboloy 
are yet largely unknown, even a very 
limited experience with it indicates 
that many of the hitherto so-called un- 
machinable problems are now solved 
factors. The outstanding property of 
Carboloy is its extreme hardness. It 
will scratch a sapphire and, although 
not a substitute for a diamond, it has 
proved, according to Mr. Sieger, an 
economical installation for many jobs 
in which diamonds are customarily 
used. 

As an example of jobs on which Car- 
boloy can be used advantageously, Mr. 
Sieger mentioned the turning of pieces 
made of non-metallic materials having 
metallic inserts, such as Bakelite; the 
machining of electric-motor commuta- 
tors; the machining and turning of 
porcelain; and the turning of Hatfield’s 
manganese steel. Belief was expressed 
that the introduction of Carboloy will 
not injure the marketability of any 
good alloys now in use but may even 
increase their field of usefulness. He 
also urged that, as the employment of 
Carboloy makes possible the use of 
greatly increased cutting-speeds, con- 
sideration be given to the design of 
machine-tools capable of utilizing these 
higher speeds. 

C. R. Burt, of the Pratt & Whitney 
Co., at the close of Mr. Sieger’s talk, 
was asked by Chairman Hubbard to 
tell the audience about demonstrations 
of the Widia steel that he had observed 
in Germany recently. He briefly men- 
tioned claims made by several factories 
that the use of tools made of this 
steel had resulted in a production in- 
crease of 4 to 1. This metal, it was 
pointed out, is in some respects similar 
to Carboloy. In regard to Widia tools, 
Mr. Burt said, it should be borne in 
mind that the way in which the tool is 
ground is very important; after the 
grinding operation, it is also advisable 
to give the tool a high finish by buffing, 
to increase its durability. 

The Friday evening session, with its 
two interesting reports, three excellent 
papers, enthusiastic audience of nearly 
200, and lively discussion, provided a 
fitting conclusion to the 1928 Produc- 
tion Meeting. 
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Brakes Evoke Prolonged Debate 


Nearly 200 Pennsylvania Section Members Hear Papers on Recent 
Developments and Performance and on Lining Problem 


NE of the largest and liveliest 

meetings of the Pennsylvania Sec- 
tion was that of Nov. 13, at which 
Brakes was the topic under considera- 
tion. Perhaps the fact that the in- 
imitable John A. C. Warner, one-time 
Research Manager and another time 
Meetings Manager of the Society, was 
to and did preside, had much to do 
with drawing and holding past the 
adjourning hour the 186 members in at- 
tendance. Then again, it is fair to 
credit Cap. Risley and the presenta- 
tion of his “post-election Follies, Get- 
ting the Breaks,” with no small share 
of the success of the meeting. It is 
no disparagement of the good quality 
of the serious addresses to state that 
the humor and the _ entertainment 
proved attractive features of the even- 
ing; remember the adage 

A bit of nonsense now and then 
Is relished by the wisest men. 

And with all of John’s speeding up 
of the discussion and limiting the dis- 
cussers to 3 min. each, the members 
had so much to say that they could 
not be shut off until 10:45 p.m., de- 
spite the fact that the dinner hour 
had been advanced to 6 o'clock. 

To dispose of necessary business 
first, the meeting elected Dalton 
(‘Cap’) Risley, Jr., and B. B. Bach- 
man respectively representative and 
alternate for the Section on the Nomi- 
nating Committee of the Society, and 
Charles O. Guernsey representative 
and Henry Coleman alternate on the 
Sections Committee for next year. Be- 
cause of conflict of the Section meet- 
ings with the regular monthly meet- 
ings of the Philadelphia Trade Asso- 
ciation, in whose quarters the Section 
meetings are held, it was agreed to 
hold the Section meetings hereafter 
on the second Wednesday of each 
month. 


SOME ENTERTAINING FEATURES 


With the clearing away of the dishes 
and other wreckage of the $1.50 din- 
ner, Cap. Risley took charge of the 
ceremonies for a time and put on an 
entertainment by the Lyric Trio and 
other numbers not specified but re- 
garding which Norman G. Shidle, who 
welcomed those present, remarked that 
he did not blame them for coming with 
a view to seeing the party; he would 
come again himself. To Adolph Gelpke, 
Chairman of the Section for the cur- 
rent year, he expressed his own and 
the other members’ appreciation for 
the effort put forth in securing the 
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speakers and helping to bring out the 
large attendance. The only credit he 
took to himself was for inducing John 
Warner to take charge of the technical 
program and shed the effulgence of 
his scintillating humor upon the happy 
assemblage. 

He knew that a man who is qualified 
technically and commercially to handle 
the subject of brakes had been se- 
cured, said Mr. Shidle, when he received 
a letter from John summarizing quickly 
and specifically the results of all the 
research that has gone on at South 
Bend in the last three years in those 
impressive lines: 

The cow is in the hammock, 
The cat is in the cake, 

The kids are in the ash can— 
What difference does it make? 
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In view of this enlightening ef- 
fusion, the members present felt hon- 
ored, said Norm, at having a member 
of the research division of the Stude- 
baker Corp. come all the way from 
Indiana to give part of his valuable 
time to handling the meeting. Where- 
upon, John modestly took the chair 
and pulled one on “N.G.S., of a cer- 
tain yellow sheet,” who had commented 
as follows in that sheet upon a pro- 
posed ordinance: 

“As we understand the situation, it is not 
lawful in South Bend to kiss or be kissed 
while operating an automobile.” 


FouR-W HEEL-BRAKE PROBLEMS 


The subject of brakes being a se- 
rious one, Mr. Warner felt constrained 
to follow the ancient and honorable 
custom of speakers of going back to 
the beginning of time to get ready to 
begin to talk on their subject; there- 
fore he referred to Adam, of Biblical 
lore, as the first man to make the 
worst break that was ever made, and 
added that the automotive industry 
has been making them on and off ever 
since. After some further serious dis- 
quisition in a similar vein, an oppor- 
tunity was afforded P. M. Heldt to 
present a paper reviewing the develop- 
ment of automobile brakes during the 
last eight years. 

Most of the paper dealt with four- 
wheel brakes, regarding which Mr. 
Heldt stated that equalizers have lost 
favor, largely because of faulty de- 
sign of the brake rigging. Adoption 
of four-wheel brakes raised the prob- 
lem of reducing pedal pressure, and 
this was attacked by (a) increasing 
the brake-linkage leverage, (b) mak- 
ing use of the wrapping principle and 
(c) adopting vacuum or compressed- 
air brake-boosters. By reducing the 
average brake-clearance by one-half, 
to 0.0125 in., and redesigning the link- 
age so it will require the same amount 
of pedal movement as before, the pedal 
pressure required to apply the brake- 
shoes with the same force as before 
will be only one-half as great. And this 
has been done; but when clearances 
of 0.005 and 0.006 in. are specified, 
the drums must be very accurate on 
their friction faces. Trouble has been 
experienced with brake-linings when 
clearances are so small; consequently, 
molded brake-lining is now generally 
used. 

A clearer conception of the respon- 
sibility that rests upon the brakes is 
gained, said Mr. Warner, when the 
horse-power required to stop a car is 
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considered. A comparison to _illus- 
trate this point was made by one of 
the men who came to the meeting from 
South Bend with Mr. Warner. A 500- 
Ib. car traveling at a speed of 92 m.p.h. 
would require a force of 2,000,000 
ft-lb. to stop it. If this were con- 
verted into raising the car vertically, 
it would lift it the height of the Wash- 
ington Monument. To stop a 5000-lb. 
car traveling at 80 m.p.h. at the maxi- 
mum deceleration of which its brakes 
are capable would require 800 hp. 


TeESTs SHOW SLACK MAINTENANCE 


The second speaker on the program, 
not counting the several successive 
chairmen, was H. H. Allen, of the 
Bureau of Standards, who presented 
a paper on Automobile-Brake Per- 
formance. Several lantern slides of 
results obtained in brake tests made 
by the Bureau were shown, and com- 
ments were made by the speaker re- 
garding conclusions to be drawn from 
the tests. One definite conclusion in 
particular was that the _ principal 
cause for poor braking on the trucks 
tested was the direct and unmistakable 
result of lack of brake maintenance. 
Another item of interest, which re- 
lates to the performance of four-wheel 
brakes, is the inadequate braking that 
may obtain without the driver’s knowl- 
edge, although probably few if any 
four-wheel-brake cars are incapable of 
satisfactory performance. 

The part of the program dealing 
with troubles had now been reached, 
said Chairman Warner, which remind- 
ed him of a time when the Philadel- 
phia Police Department was examin- 
ing applicants for a new group of po- 
licemen. In answer to a question, 
‘What is rabies, and what can you 
do for it?” one applicant wrote, “Rabies 
is Jewish priests, and you can’t do 
anything for them.” Whereupon E. 
B. Neil, research manager of the Chil- 
ton Class Journal Co, was introduced. 

Mr. Neil mentioned that the horse- 
power expended in braking is con- 
verted into heat, so that the brake- 
drum temperature sometimes exceeds 
500 or 600 deg. fahr. This heat must 
be dissipated rapidly to prevent de- 
struction of either the drums or the 
lining and so that the brakes will keep 
on operating effectively either repeat- 
edly or continuously. It seems to him 
an indictment against brake engineers 
that the. engine must be used as a 
brake, a purpose for which it is not 
designed, although some State laws 
require descending hills in second gear. 
He thinks, he said, that something 
must be wrong with four-wheel brakes 
when they are little more effective than 
the two-wheel brakes on old cars. 

Regarding maintenance problems, 
Mr. Neil spoke of the lack of uniform- 
ity in performance of the brakes upon 
repeated applications as being caused 
by failure of the linkage to return 


to the same position when the brakes 
are released, and said one maker of 
popular cars is putting 16 roller-bear- 
ings in the linkage to reduce friction. 
Extending the lubricating system to 
include the brake linkage was sug- 
gested. Better and stiffer metal in 
levers and rods was proposed as a so- 
lution of the difficulty caused by 
stretching or springiness of brake- 
rods. Heavier drums are needed as a 
remedy against drums getting out-of- 


round, which causes trouble when 
clearances are as small as 0.006 to 
0.014 in. 


Molded brake-lining possesses the ad- 
vantages, said Mr. Neil, that it does 
not compress so much as does woven 
lining, maintains a more uniform co- 
efficient of friction, and does not ex- 
pand so much when moist. Compen- 
sating linkage that really compensates 
is a valuable asset with four-wheel 
brakes and is essential to two inde- 
pendent braking-systems, which are re- 
quired by some State laws. With hy- 
draulic brakes, it is a matter of design 
or the use of a check-valve to avoid 
putting the brakes out of action alto- 
gether if a single tube breaks. 

Mr. Warner expressed surprise that 
Mr. Neil did not mention squeals. 
Speaking of trouble, he remembered 
the following answer of a little boy 
who, when asked who Benjamin Frank- 
lin was, replied: “Benjamin Franklin 
was born in Philadelphia. He was 
walking down the street one day. A 
pretty girl came along, and he smiled 
at her and she smiled at him. By 
and by he married her. Then he dis- 
covered lightning.” 

In announcing H. B. Hewitt, the 
next speaker, as superintendent of 
maintenance of the 600 motorcoaches 
of the Philadelphia Rural Transit Co., 
the Chairman said it was no reflection 
upon the company to say that his ex- 
perience in handling trouble must have 
been very broad. 

Mr. Hewitt, referring to a _ point 
touched upon by previous speakers, 
said that in recent tests on the Phila- 
delphia gasoline-electric coaches, elec- 
trical measurements of the horsepower 
required to stop showed an actual elec- 
trical output as high as 1250 hp. in 
some road tests. Some improvements 
he suggested in present brakes are: 
better materials and closer limits in all 
brake parts; rigid, hard brake-drums, 
perhaps of deep-ribbed cast steel or 
aluminum with replaceable liners; 
heavy cast-aluminum brake-shoes; fric- 
tion surfaces might be stellited or given 
a carboloy coat; and greater rigidity of 
brake-levers and rods. 


Cast ALLOY DRUMS SOLVE TROUBLES 


Almost any modern highly com- 
pressed lining is giving remarkably 
good service under all sorts of condi- 
tions and is absolutely quiet in the new 
special-alloy cast-iron drums which the 








American Car & Foundry Motors Co. 
is now using, according to a letter 
from F, A. Whitten, chief engineer of 
the company, which was read by Mr. 
Shidle. Two years were required for 
development of the new drum. With 
the final material developed, a car has 
been driven continuously for 200 miles 
with the brakes dragging without 


scoring the drums. The heat developed: 


was sufficient to turn them blue and 
ruin the tires. No cracks were pro- 
duced in the friction surface, which be- 
came polished to a smoothness like that 
of plate glass. Many factors in the 
manufacture of the drums must be 
closely controlled, including chemical 
composition, metallurgical control of 
the ingredients, pouring temperature, 
molding, cooling, and heat-treatment. 

The company now feels that, as a 
result of this development, its brake 
troubles have become secondary to 
other problems and developments. 

Albert Whitelaw, development en- 
gineer of the Manhattan Rubber Mfg. 
Co., contributed a paper on The Brake- 
Lining Problem from the Manufac- 
turer’s Point of View. Lack of time 
prevented its presentation in full. It 
concluded with an expression of hope 
that, when designing new brakes, the 
brake designers will consult with lining 
manufacturers regarding properties of 
the linings. 

Commenting on the tendency of 
brake and brake-lining manufacturers 
to blame each other for users’ brake 
troubles, Chairman Warner said that 
some engineers representing automo- 
bile companies look upon the situation 
somewhat like the groceryman of 
whom a customer asked, “How do you 
sell your cheese?” and who replied, 
“Sometimes I wonder myself, madam.” 

A dozen or more members contri- 
buted 3-min. discussion each on various 
phases of the brake and brake-lining 
subject in the 45-min. supplementary 
session following the usual 10 o’clock 
adjourning hour. 


Engine Described to Students 


ETAILS of the Dillon-Gaw single- 

sleeve-valve engine developed in 
the internal-combustion-engine labora- 
tory of the Massachusetts Institute of 
Technology were illustrated and de- 
scribed by Dean A. Fales, associate 
professor of automotive engineering at 
the Institute, before a gathering of 
the M.I.T. Student Group of the So- 
ciety on Nov. 9. Two hundred and 
twenty men attended, of whom one- 
third left at the end of an hour to 
attend classes, while the others re- 
mained two hours longer for further 
discussion. John P. Rich, Jr., Chair- 
man of the Group, presided and an- 
nounced that the Group would make 
an inspection trip on Nov. 15 to 
Haverhill, Mass., to see and have ex- 
plained a front-drive, supercharged 





'wr 


1e 


of 


rs 


ke 


on 
of 
ou 
d, 
a 
ri- 
us 
ng 
ry 
ck 


Vol. XXIII 








December, 1928 No. 6 
NEWS OF SECTION MEETINGS 


racing engine which was dismantled 
there. 

In the prepared paper by Dean Fales 
and M. C. Swift, instructor in me- 
chanical engineering at the Institute, 
the development of the single-sleeve- 
valve engine by the inventor and the 
instructing staff of the Institute dur- 
ing the last two years was reviewed. 
Two six-cylinder engines of the same 
size and incorporating positive cam- 
drive for the sleeves were built. One 
was installed in a road-test car and 
the other mounted on a dynamometer 
test-stand. The engine follows con- 
ventional design except in the cylin- 
der-block and heads, the sleeves and 
the sleeve-operating mechanism. The 
sleeves have horizontal ports, and the 


sleeve assembly weighs 39 oz. each. 
A separate head is used for each cylin- 
der. The compression ratio is 5.4 to 
1, and the engines are capable of a 
speed of 4000 r.p.m., with good low- 
speed performance and acceleration. 

The authors state the belief that 
highly creditable performance is being 
obtained and that the engine is well 
adapted to production methods, one of 
the fundamental ideas in its develop- 
ment having been to make it simple 
to build and cheap to produce. The 
combustion chamber is said to possess 
many interesting features, and belief 
is expressed by the authors of the 
paper that the engine is capable of 
operating with extremely high com- 
pression-ratios. 


Desirable Lubrication Practices 


Intelligent Use of Lubricants in Engine and Chassis Stressed 
for Northern California Section 


HE major problem of satisfactory 

and economical motor-vehicle opera- 
tion is that of suitable and adequate 
lubrication, said R. H. Croninger, re- 
search engineer, in a paper on Engine 
and Chassis Lubrication which he pre- 
sented at the meeting of the Northern 
California Section, held at the Engi- 
neers Club, San Francisco, Nov. 8. 
This problem involves the engine, the 
transmission and the rear axle, as well 
as other parts. The difficulty of satis- 
factory lubrication of passenger-cars 
usually is localized in the engine; but 
present high-speed high-compression 
engines, ever-increasing gear-tooth 
pressure and demands for more rapid 
acceleration necessitate greater study 
of lubrication than ever before. In 
many instances the profit or loss on 
an operation is directly traceable to 
the fundamentals of lubrication. 

Chairman S. B. Shaw started the 
technical session, which was preceded 
by a dinner. E. C. Wood gave a brief 
outline of the main features of the 
Transportation Meeting in Newark, 
N. J., which he attended. At a short 
business session H. L. Hirschler was 
elected as representative of the Section 
on the Nominating and the Sections 
Committees of the Society. Grahame 
B. Ridley, chief engineer of the Harris 
Electric Co., San Francisco, then took 
charge of the meeting and introduced 
the speaker. 


RESULTS OF LUBRICATION TESTS 


Mr. Croninger said that his paper 
relates to the intelligent use of lubri- 
cants rather than to a study of the 
nature of lubricants. His experiments 
have shown that, with the same lubri- 
cation, maintenance cost differs mark- 
edly, depending upon whether a defi- 


nite plan is followed with regard to 
conscientious and thorough analyses of 
the particular lubrication requirements 
of each part. 

A further conclusion he has reached 
is that temperature is the fundamental 
destroying element, and he advocated 
that a wider use be made of devices 
for controlling the temperature of the 
lubricants during operation. All his 
tests were conducted so far as possible 
in a way that reproduced general pas- 
senger-car-touring conditions and the 
general operating conditions of motor- 
coaches and motor-trucks. 

Lubricating oil is not unlike steel, 
Mr. Croninger remarked. On account 
of use, both reach critical points at 
which their value or usefulness is im- 
paired. Oil, in itself, does not become 
worn out; it becomes contaminated, or, 
as a result of excessive temperature 
and shock, is reduced to a condition in 
which its lubricating value is seriously 
impaired or destroyed. But this same 
oil can be reclaimed and restored to 
a condition as good as that of the origi- 
nal oil. 

Although instruction books definite- 
ly recommend that oil be changed at 
a predetermined mileage, Mr. Croninger 
said that hundreds of tests prove that 
this is not practical advice and is 
highly misleading. If 10 vehicles are 
operated under exactly the same condi- 
tions, for the same number of miles 
and using the same grades of oil and 
gasoline, the results as to “oil value” 
and degree of dilution may vary 50 
per cent. In his opinion, oil should 
be changed when necessary, and this 
can be determined by instruments that 
are available. 

The discussion centered largely on 
questions relating to the charts which 


‘Mr. Croninger showed as having re- 


sulted from his experiments, the per- 
centage of dilution, oil viscosity at 
given temperature and the like. Chair- 
man Shaw mentioned experiments 
which he conducted to ascertain the 
percentage of crankcase-oil dilution 
on a fleet of motor-trucks operated in 
frequent-stop services which occasioned 
alternate warming and cooling. He 
said that, although the method of test 
was comparatively crude, the conclu- 
sion was reached that the percentage 
of dilution may be as great at the end 
of the first 20 miles as it is after 500 
miles. He cited as an instance that 
the dilution may start at zero and be- 
come 20 per cent at the end of the 
first day, and that there might be other 
percentages of dilution on succeeding 
days. Dilution does not seem to ex- 
ceed some given percentage which, he 
said, he was unable to determine; but 
this percentage seems to run as high 
as 25 per cent at times and then to 
be less, depending upon the operating 
conditions for the day. 

Chairman Shaw said that the causes 
of deterioration in crankcase oil, so far 
as lubricating value is concerned, are 
dilution, contamination by water from 
the combustion gases and by solid mat- 
ter, sulphur, sludge and carbon, and 
the effects of heat. In answer to his 
question whether there are any other 
causes for deterioration, Mr. Croninger 
said that he firmly believes that the 
fundamental basis of oil cannot be de- 
stroyed and that its lubricating value 
is predetermined by the number of 


attacking elements which arise from 


the thermal conditions in the engine. 


VISCOSITY CHANGES DURING USE 


J. M. Evans questioned Mr. Cron- 
inger’s statement and said that con- 
siderable differences existed in the 
results obtained in numerous labora- 
tory tests which his company had made. 
For example, leaving out the effect of 
dilution, some oils change very mate- 
rially in their physical properties, such 
as viscosity. He said further that, in 
these tests, 2 per cent was normal dilu- 
tion in the test engine used, and that 
the increase in viscosity of the oil was 
probably partly due to distillation of 
the lighter fractions of the oil. The 
test was made at a constant tempera- 
ture and constant speed. 

Mr. Croninger thought it unfair to 
compare such a laboratory test with 
tests made on the road. While ac- 
knowledging this, Mr. Evans said that 
somewhat the same result was obtained 
by road tests made by his company. 
In one instance, after a very long hot 
run, the dilution had decreased but the 
oil was found to be actually of greater 
viscosity than when put into the crank- 
ease. Mr. Croninger admitted that 
some breakdown of the oil is bound to 
occur, but said he believes that, essen- 
tially, the oil is not changed seriously 
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and that its lubricating value is not 
destroyed. 

E. Meyborn, superintendent of the 
motor-vehicle equipment of Berkeley, 
Cal., described experiments made on 
115 cars rented for police work after 
the use of city-owned cars in this ser- 
vice was discontinued, and also on the 
15 motor-trucks used in the collection 
of garbage, to determine how long the 
oil would last. Tests for viscosity were 
made to determine when the oil should 
be changed. The trucks have been run 
an average of 3000 miles on oil having 
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a viscosity of 95 Saybolt sec. at 210 
deg. fahr. Some trucks were run 4500 
miles before changing the oil, which 
then showed a viscosity of 82. 

A. Kremser, of the Standard Oil Co., 
remarked on the different conditions 
which exist because of the numerous 
owners and drivers who do not know 
how to make tests of any sort, and said 
that it is best for them to change the 
oil on the basis of mileage. For fleet 
operators, however, tests for determin- 
ing when to change the oil are entirely 
feasible. 


Rear-Axle Work Analyzed 


Cleveland Section Discusses How Good Gears Are Made 
and Bad Gears Corrected 


A RECORD-BREAKING attendance 

of 300 members and guests greeted 
the speakers at the meeting of the 
Cleveland Section held Nov. 19 in the 
ballroom of the Cleveland Hotel, fol- 
lowing the dinner and entertainment 
features that were scheduled. Chair- 
man Ferdinand Jehle first conducted a 
short business session, during which 
W. E. England was elected as repre- 
sentative on the Nominating Committee 
of the Society, with E. W. Weaver as 
alternate, and S. L. Bradley as repre- 
sentative on the Society’s Sections Com- 
mittee. 

Design and Manufacture of Spiral- 
Bevel Gears for Rear Axles was the 
subject presented by R. C. Wilson, of 
the Gleason Works, Rochester, N. Y. 
Ernest Wooler, of the Timken Roller 
Bearing Co., then presented a paper 
entitled Laboratory Testing of Auto- 
motive Rear Axles. An unusually in- 
teresting exhibition and demonstration 
of sound-analyzing apparatus was a 
concluding feature, this being pre- 
sented by Dr. Vincent, of the Uni- 
versity of Michigan. 


SPIRAL-BEVEL-GEAR MANUFACTURE 


Size is the first consideration in 
selecting the proper rear-axle gear for 
a given type of car, said Mr. Wilson. 
The diameter of a ring-gear must be 
large enough to withstand both the 
torque of the engine through the trans- 
mission, and also to transmit the 
braking load with a_ propeller-shaft 
brake when traveling down grade in 
low gear. Suitable material is the 
second consideration; good material, 
properly machined and heat-treated is 
essential. The steel selected should be 
readily machinable in the annealed 
state. 

Quietness, strength and durability 
are the principal qualities considered 
in developing the practical system of 
tooth design used by his company, the 
speaker stated. The system applies to 
any pair of generated spiral-bevel 


gears operating at right angles where 
the pinion is the driver and has five 
or more teeth. Regarding the design 
of ring-gear blanks, the webless type 
with tapped holes directly under the 
teeth is believed best. The qualities 
of the finished gear are affected di- 
rectly by the carefulness with which 
the machining of the gear and the 
pinion blanks is done. 

Satisfactory machine and tool main- 
tenance, substantial chucking equip- 
ment and a rigid inspection while the 
gears are in a soft condition are the 
most important factors that influence 
gear cutting. It is essential that the 
correct tools be used for both roughing 
and finishing, and a rigid inspection 
of the gears should be made to deter- 
mine the correctness of tooth size, posi- 
tion of bearings, and mounting dis- 
tances. 

All gears and pinions should be run 
after cutting, Mr. Wilson continued, 
to make certain that the cutter and the 
machining operation are satisfactory. 
The methods of heat-treatment are so 
wide and varied that he said he would 
make no attempt to cover them. As to 
grinding, the backs of ring-gears are 
ground in the soft condition. In the 
hardened state, however, it has been 
found unnecessary to regrind the backs, 
provided the web extension is not too 
great or too thin; but, if it is, the 
gear will have a tendency to dish in 
or out and grinding will be necessary 
to obtain the desired flatness. In con- 
clusion, the speaker described the 
straddle and the overhung types of 
pinion mounting and discussed proper 
tolerances. 


REAR-AXLE TESTING 


Mr. Wooler said in part that special 
equipment designed for investigating 
the factors influencing rear-axle con- 
structions is available in his company’s 
laboratory and that the deflection test, 
the four-square test, and the laboratory 
road-test are the three types that can 


be made on rear axles for passenger- 
cars, small motor-trucks and motor- 
coaches. The deflection test is to deter- 
mine the movements of the drive gears 
and the deflections of all parts of the 
differential carrier. The machine for 
making this test was illustrated and 
described. 

The four-square test can be used to 
advantage to compare one axle with 
another, to compare the performance 
of one type of bearing with that of 
another, or for any other comparative 
testing of similar nature on rear axles. 
Mr. Wooler showed and described lan- 
tern slides of the equipment used, 
which includes four axles connected 
together to form a closed torque-cir- 
cuit. The differentials in each axle 
are locked to prevent rotation, and ad- 
joining axle-shafts are connected by 
means of rigid steel couplings to 
prevent a gradual decrease in torque. 
The loads on the gears are imposed en- 
tirely within the system itself. Torque- 
load is set up by holding the coupling 
on one side of the system and winding 
up until the proper torque-load is ap- 
plied, at which point the coupling is 
locked together. A system of levers 
and weights is used to measurc the 
torque. The four axles are driven by 
an electric motor at a speed of ap- 
proximately 1200 r.p.m. The amount 
of load on each of the four axles is 
the same, but the application of the 
load is of course different. It is a 
test particularly well adapted for com- 
parative tests on life of bearings in 
an axle, and the speaker said that the 
results obtained are usually borne out 
by service records. 

The so-called laboratory road-test 
equipment that Mr. Wooler explained 
was devised to duplicate road-test con- 
ditions, so far as possible, and consists 
of a frame, on which the axle and 
springs are mounted, and a _ four- 
cylinder engine. Flywheels are at- 
tached to the axle-shafts, supplying a 
weight equivalent to the weight on 
the rear tires of a car. Means are 
provided to secure unbalanced weights 
to the flywheels if needed. The same 
propeller-shaft, universal-joint and 
springs are employed as are used with 
the axle when it is in service under 
the car, and the propeller-shaft is 
connected to the engine. A governor 
that controls the engine throws the 
throttle wide open and then closes it 
completely at predetermined speeds. 
Under test, the axle is run at accel- 
erated and decelerated speeds ranging 
from 15 to 50 m.p.h. at the rate of 6 
cycles per min. One of the problems 
studied on this machine is that of the 
lubrication of bearings and gears. A 
discussion of rear-axle noises and their 
elimination formed the conclusion of 
the paper. 

An exhibition of the various recently 
developed devices for the analysis of 
noise was provided by Dr. Vincent. 
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who gave a demonstration of their 
capability for different special pur- 
poses. They comprised a power 
speaker, as the source of sound; a 
power amplifier, which makes louder 
the sound which enters it, with con- 
trols and a selective device that causes 
the apparatus to respond only to the 
frequency for which it is set; a control 
panel; a noise producer; and a vac- 
uum-tube oscillator for producing a 
note of given periodicity such as the 
hum or whistle which might be pro- 
duced by a rear-axle gear or a timing 
gear. The apparatus was developed 
in the laboratory of the University of 
Michigan, and the demonstration 
proved intensely interesting to the en- 
tire audience. 

The general discussion was devoted 
to questions and replies concerning 
further details of the processes under 
consideration and of the capabilities of 
the apparatus demonstrated. 


CLEVELAND MAINTENANCE MEETING 


Automotive equipment maintenance 
is to be the subject discussed at the 
Dec. 10 meeting of the Cleveland Sec- 
tion. Leonard Rose, assistant superin- 
tendent of the motorcoach department 
of the Cleveland Railway Co., is to 
show lantern slides of the shop where 
200 coaches and trucks are maintained 
and to describe the service methods. 
Designers and production men are ad- 


vised to be present prepared to defend 
themselves. 


“Met” Section Show-Dinner 
HE Metropolitan Section will hold 
its annual automobile show-week 
dinner at the Commodore, New York 
City, on the evening of Monday, Jan. 
7, and following its usual custom in- 
vites all out-of-town automobile engi- 
neers to attend. Several surprises in 
the program are planned. The general 
topic will be the trend in motor-car de- 
sign as exemplified by the cars at the 
New York show. 

Special studies of the changes and 
trend are being made so that a com- 
prehensive picture of the situation can 
be presented by members of the Society 
qualified to discuss these points. 

The big surprise of the meeting will 
be a discussion of what the owners 
think of cars as they are now built, 
which is just what every engineer de- 
sires to know. This feature is made 
possible by the cooperation of one of 
the largest automobile clubs in the 
Country, which is securing this infor- 
mation from its members. 

As accommodations at the dinner will 
be limited to 500, reservations should 
be made at an early date to avoid dis- 
appointment. The tickets are $3.50, 
and requests for reservations, accom- 
panied by check, should be addressed 
to W. H. Conant, secretary of the 
Metropolitan Section, 29 West 39th 
Street, New York City. 


Canadian Section Formed 


Fifty Old and New Members Hold Dinner Conference in 
Toronto and Elect Officers 


OR some time, with the recent 

marked expansion of automotive 
interests in Canada, it has been evi- 
dent that it would be feasible and much 
in order to form a geographical Sec- 
tion of the Society there. There has 
been spontaneous intermittent interest 
in this for several years. Many resi- 
dent engineers and men closely related 
with automotive engineering in Can- 
ada have been members of the Society 
and active in its work for a long time. 
Thomas A. Russell, president of the 
Willys - Overland, Ltd., of Toronto, 
joined the S.A.E. in 1911. R. #H. 
Combs, president of the Prest-O-Lite 
Battery Co., Ltd., has, in his 16 years’ 
of membership, taken an active part in 
Society affairs, having been a Vice- 
President and member of Council and 
organizer of the Indiana Section. A.S. 
McArthur, general superintendent of 
the Toronto Transportation Commis- 
sion, has taken a leading part in the 
S.A.E. operation and maintenance 
movement of recent years. 

The available personnel for the con- 
duct and maintenance of the activities 
of the Canadian Section is unusually 
good, many leading automotive men 
having expressed interest. For some 
time there have been more than 50 
S.A.E. members resident in Toronto 
and the adjacent territory, including 
Oshawa, Stratford, Kitchener, Inger- 
soll, Woodstock and Hamilton. Un- 
doubtedly, membership in this territory 
will increase greatly with the rapid de- 
velopment of automotive engineering; 
it is now increasing. 


TEMPORARY OFFICERS ELECTED 


At the organization dinner-confer- 
ence at the King Edward Hotel in Tor- 
onto on Nov. 17, about 50 were present. 
R. H. Combs and A. S. McArthur were 
elected temporary Chairman and Vice- 
Chairman respectively. W. B. Hast- 
ing, editor and manager of the Can- 
adian Motorist, was named Secretary- 
Treasurer. General Manager Clark- 
son, of the Society, attended the con- 
ference to carry the good wishes of the 
Council to the Canadian members and 
to report back on the action taken. 

Among those present, in addition to 
the members mentioned, were: 

N. H. Daniel, factory manager, Durant Mo- 
tors, Ltd. 

W. G. Sayers, factory manager, Willys-Over- 
land, Ltd. 

G. W. Garner, specification engineer, Gen- 
eral Motors of Canada 

Roy D. Kerby, general manager, Durant Mo- 
tors of Canada 

A. C. William, chief inspector, General Mo- 
tors of Canada 


Alexander N. Bentley, manager, Exide Bat- 
teries of Canada 

J. L. Stewart, manager, Canadian Automo- 
tive Trades 

J. R. Hanning, assistant chief inspector, 
General Motors of Canada 

William ’, Barnetson, factory superin- 
tendent, LaFrance Foamite Co. 

L. S. Usher, manager, Kermath Mfg. Co. of 
Canada, Ltd. 

H. B. Odell, proprietor, Canadian Beaver En- 
gine Co. 

Max Evans, assistant engineer, General Mo- 
tors of Canada 

Charles G. Menendez, Olds service, General 
Motors of Canada 

G. F. Allen, vice-president, Hoyt Metal Co. 
of Canada, Ltd. 

J. R. Daniels, assistant to service manager, 
General Motors of Canada 

William L. Campbell, editor, Canadian Au- 
tomotive Trades 

J. L. Smith, superintendent, Gray Coach 
Lines 

M. H. Long, instructor, Western Technical 
School 

C. A. Wallace-Pitt, truck division, Durant 
Motors, Ltd. 

Harold E. Breuls, manufacturer, Harold E. 
Breuls Co. 

J. H. Parkin, associate professor of aero- 
nautics, University of Toronto 

E. J. Bowman, technical division, General 
Motors of Canada 

H. Rutter, technical division, General Motors 
of Canada 

Thomas Hopkins, inspection division, General 
Motors of Canada 

A. H. Wood, technical division, General Mo- 
tors of Canada 

George H. Pivins, technical division, Gen- 
eral Motors of Canada 

R. J. Cordick, service manager, truck and 


coach division, General Motors Products 
Co. 


Hector S. Johnston, sales manager, Four- 
Wheel-Drive Co. 


J. B. Mortimer, technical division, General 
Motors of Canada 


J. G. Ratcliffe, technical division, General 
Motors of Canada. 


A. J. Tuckwell, sales, Toronto Battery & 
Electrical Co. 

Charles Glen, foreman, Willys-Overland, Ltd. 

William P. Sharpe, superintendent of as- 
semblies, Willys-Overland, Ltd. 

Percy G. Bowlee, superintendent of ma- 
chine division, Willys-Overland, Ltd. 


H. A. Nerlan, plant-layout engineer, Willys- 
Overland, Ltd. 


M. J. Streyffert, assistant factory superin- 
tendent, Willys-Overland, Ltd. 

R. H. Baxter, secretary-treasurer, Knight 
Rebound Controllers, Ltd. 


L. D. Byce, works superintendent, Ottawa 
Car Co. 

J. G. Campbell, service department, General 
Motors of Canada 

John S. Imlach, John S. Imlach, Ottawa 

C. A. Morbery, chief engineer, Willard Stor- 
age Battery Co. of Canada, Ltd. 

C. H. Starr, general manager, Willard Stor- 
age Battery Co. of Canada, Ltd. 
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Engine-Production System 


Smith Tells Dayton Section Members about Remarkable 
Methods of Continental Motors Corp. 


OW a new engine model is put into 

production, from the first step in 
the planning department to final test- 
ing, was narrated at the Nov. 13 meet- 
ing of the Dayton Section at the En- 
gineers Club, Dayton, Ohio, by V. M. 
Smith, factory manager of the Con- 
tinental Motors Corp., Detroit, before 
a gathering of 32 members. The 
speaker told how from six to eight dis- 
tinct types of engine are launched each 
year. 

Drawings for new toois for the pro- 
duction of a new engine design are 
passed upon by a tool-design commit- 
tee, which calls in the head tool-de- 
signers and often the men who do the 
designing, so that no tool will be made 
that is not going into actual service 
and that will not give the fastest and 
largest production. From four to six 
weeks is required to tool-up for produc- 
tion of a new engine, tool equipment 
being provided for a run of 25, 50 
or more engines per week. Thousands 
of dollars are saved by making sure 
that the fixtures embody labor-saving 
devices. The tools are all designed 
for use in standard machine-tools; no 
special machine equipment is pur- 
chased, as the machines may be used 
alternately on four, six and eight- 
cylinder engines. 

The pattern-making, foundry and 
forging departments are all under the 
management of the production depart- 
ment, so that as soon as the design 
for a fixture is approved the orders for 
the patterns go to one department and 
those for the tools to another. There- 
after, reports are received each day 
on the progress made, so that the 
time within which the fixture will be 
completed is known within 5 per cent. 
When the fixture gets to the first- 
operation machine, every necessary 
piece of equipment has been moved to 
expedite the progress of the engine 
cylinder-block. Tool-makers are paid 
a bonus, on the gang system, and they 
earn a bonus of 5 to 15 per cent on 
their day rate for producing on time. 


PLANNING Is A BIG PROBLEM 


Planning is one of the prime factors 
in the institution, said Mr. Smith, as 
the corporation may be in production 
on about 150 distinct engine models 
any day. As many as 15 models may 
be seen going down the same line one 
after another. It is a great planning 
problem to make sure that all the parts 
for these engines will be at hand to 
the operators when wanted, yet, ac- 
cording to Mr. Smith, not an hour has 
been lost waiting for parts in a year. 





The planning department does not 
allow production to fall short of the 
schedule any day. If forgings or cast- 
ings coming through are not up to re- 
quirements, the assembly division 
either makes up the lost time within 
the working day or in overtime during 
the night. The manufacturing depart- 
ments are so close to the assembly di- 
vision that, if a shortage is about to 
occur at any time, a man on the as- 
sembly line can have a stock chaser 
make up the deficiency within 20 min. 

Launching a new model in assembly 
is a continuous day-and-night per- 
formance, that takes only two or three 
days to get complete assembling going. 
During this time the planning depart- 
ment is constantly in touch with every 
detail of the manufacturing progress. 
Schedules for the following week are 
made up on Friday and work starts 


Monday. Once made up, the schedule 
runs through the full week without 
change. 


There is a minimum amount of in- 
spection, as each man is an inspector 
of his own work, and every operation 
is a check on the preceding one. 


QUICK PRODUCTION-LINE CHANGES 


Changing over a_ production line 
from one design of crankshaft, for ex- 
ample, to another is a regular proce- 
dure, and such a change costs only $65. 
The same procedure applies to every 
part of the engines. It has required 
eight or nine years to perfect the sys- 
tem. Machines cannot be allowed to 





stand idle; they must be used as many 
hours as possible every day. 

Engines are run on test from 4 to 8 
hr., first throttled, then with throttle 
wide open. An inspector checks the 
engine for compression, speed, stiff- 
ness, noise and so forth. The engine 
is then torn down for inspection of 
the oil-pan and sometimes the bear- 
ings. The finishing operation follows, 
and after that comes a super-inspec- 
tion. Of a production of 100 engines, 
about half a dozen are given a break- 
down test to see that everything is pro- 
gressing as it should. 

With 100 or more engine models in 
production, the block-testing equipment 
is necessarily very extensive, but it is 
all interchangeable; any type of en- 
gine, from 20 to 175 hp., can be put on 
any one of the 294 test stands. Sim- 
ilarly, the assembly tracks must ac- 
commodate all types of engine. 

With an aggregate production of 
500 engines a day, the rate of payment 
to the work gangs does not fluctuate 
10 cents per engine, said Mr. Smith. 
Neither do the labor hours per engine 
for all types vary more than 2 to 3 
per cent. 

The speaker gave numerous details 
of the basis of wage payment, em- 
phasized the whole-hearted coopera- 
tion and support of the workmen, and 
explained the system in use for ob- 
taining suggestions from the men and 
rewarding them continuously so long 
as any suggested method is used and 
proves profitable. 

Innumerable questions asked of Mr. 
Smith following the conclusion of his 
talk and answered by him showed that 
the Section members were deeply in- 
terested in the methods described. They 
bore upon too many phases of the sub- 
ject for a summary to be given in 
a short news report. 


Carboloy Described 


Dr. Hoyt Tells at Milwaukee of Making and Capabilities of 
New Cutting-Tool Material 


ILWAUKEE Section members and 
I guests to the number of 94 at- 
tended the meeting at the Milwaukee 
Athletic Club, Nov. 7, to hear Dr. S. L. 
Hoyt, of the Schenectady plant of the 
General Electric Co., describe the meth- 
ods of producing Carboloy tools and the 
work that has been done in developing 
their usefulness for various machining 
operations. That this material is not 
offered as a cheap substitute for tool- 
steel is evident from its high cost. 
Tungsten carbide, the basis of Car- 
boloy, has been known for some time 
as a material intermediate in hardness 
between the sapphire and the diamond, 





but until recently it has had no com- 
mercial use because it was either too 
porous or too weak. Carboloy is made 
from tungsten metal powder, a mate- 
rial that is in use in the electric-lamp 
industry, by mixing it with a certain 
quantity of carbon and heating the 
mixture until the carbon is absorbed by 
the tungsten. Cobalt powder is mixed 
with the carbide to secure a homo- 
geneous mixture, which is molded into 
a bar by hydraulic pressure. A pre- 
liminary firing operation makes the bar 
strong enough to be shaped. The final 
firing makes the material permanently 
hard, so that it cannot be redrawn. 
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The present way of making a Car- 
boloy tool is to prepare a nickel-steel 
shank with a slot of the required depth 
and width in which the carboloy tip is 
brazed by the copper-brazing method. 
The tip is roughly shaped in advance 
and the final shaping is done by means 
of a coarse-grained carborundum wheel. 
Wheels of aluminum oxide cannot be 
used. Overheating must be avoided, 
and no water is used during the grind- 
ing. 


BOTH STUNTS AND PRACTICAL WORK 


Dr. Hoyt drew a sharp distinction 
between stunts done with Carboloy and 
actual machining operations in com- 
mercial work. Among the stunts men- 
tioned were the machining of manga- 
nese steel and stellite, and testing work 
at cutting speeds of 100 and 200 ft. per 
min. on steel. While the practical use 
of this material is so new that its ca- 
pabilities and limitations are not yet 
thoroughly understood, its greatest suc- 
cess so far has been with materials such 
as Bakelite and fiber, on which steel 
tools are not satisfactory. 

Dr. Hoyt told of a number of ma- 
chining tests on cast iron in which the 
Carboloy tool showed an ability to cut 
through sand and hard spots that are 
ruinous to high-speed-steel tools. It will 
even cut through a chilled surface that 
will ruin a stellite tool. 


HIGH SPEEDS AND LIGHT CUTS 


On steel “test logs” used at the Gen- 
eral Electric plant, it has been found 
that Carboloy tools will stand much 
higher speed than other tools. The lim- 
itation in the use of Carboloy on steel 
is in the strength of the tool material; 
hence it is advisable to take a cut of a 
section only about 1 per cent of the tool 
area. This makes possible many ma- 
chine operations on steel, but much 
still remains to be learned in regard to 
its use. 

In answer to questions, Dr. Hoyt said 
that Carboloy is not available now, but 
it soon will be placed on the market by 
the Carboloy Co. It can be used to ad- 
vantage in present machine-tools, but 
it may be that experience will show 
that new machinery will be needed to 
take the utmost advantage of its pos- 
sibilities. It will not take so keen an 
edge as will steel, but experience with 
diamond tools shows that this does not 
necessarily mean an inferior finish. 


REPRESENTATIVES ELECTED 


Early in the evening, the following 
members were elected to represent the 
Milwaukee Section on committees of the 
Society: Nominating Committee: A. F. 
Milbrath, Wisconsin Motor Mfg. Co.; 
alternate, James B. Fisher, Waukesha 
Motor Co.; Sections Committee: Walter 
V. Isgrig, Badger Mfg. Corp.; alter- 
nate, Fred M. Young, Young Radiator 
Co. 


Body-Design Trends Featured 


Metropolitan Section Forecasts Future Passenger and Com- 
mercial Bodies and Considers Enamel Finishes 


HE soundest psychological reac- 

tion that can be created by the de- 
sign of the exterior of an automobile 
is the impression that it is fast, ac- 
cording to one of the speakers at the 
meeting of the Metropolitan Section 
held at the Park Central Hotel, New 
York City, on Nov. 15. A car also 
can be made to look luxurious or 
sporty. Similar psychological impres- 
sions can be created by the design and 
finish of the interior of a car through 
judicious choice of body lines, color, 
and use of materials; that is, the in- 
terior can be made to look commodious 
and attractive or cramped and ugly. 
The meeting was preceded by a dinner, 
and 93 were present at the technical 
session. Chairman S. R. Dresser pre- 
sided. 

Body Design and Its Present Trend 
was the subject chosen by Amos E. 
Northup, chief body designer for the 
Willys-Overland Co. and his paper 
was formally discussed by several rep- 
resentative members. Prepared dis- 
cussion also followed the presentation 
of the two other papers; one entitled 
Commercial-Car Body-Design, pre- 
sented by John Walker, of the Mack 
International Motor Corp.; the other, 
on Motor-Vehicle Finishes, by Wayne 
G. Scott, of the Glidden Co. A general 
discussion in which numerous promi- 
nent members participated was also a 
feature. 


JOINT SECTIONS MEETING DEC. 7 


The Metropolitan Sections of the So- 
ciety and of the American Electric 
Railway Association will meet at a 6 
p. m. dinner at the Park Central Hotel 
on Dec. 7. The technical session will 
be held in the Engineering Societies 
Building, 29 West 39th Street, be- 
ginning at 8 p.m. A motorcoach serv- 
ice will transport the diners from the 
hotel to the auditorium. The subjects 
and speakers scheduled are Modern 
Motorcoach Design That Meets the De- 
mand of Uptodate Transportation 
Needs, by George A. Green, of the Yel- 
low Truck & Coach Mfg. Co., Pontiac, 


(Mich.; Profitable Motorcoach Opera- 


tion That Fits the Motorcoach to the 
Transportation Needs, by R. M. Gra- 
ham, of the Pennsylvania-Ohio Edison 
Co., Youngstown, Ohio; and Practical 
Motorcoach Maintenance, including 
factors and systems that constitute ef- 
ficient service, by Adrian Hughes, Jr., 
of the United Railways & Electric Co., 
of Baltimore. An invitation has been 
extended to all motorcoach manufac- 
turers, and to motorcoach operators 
in the Metropolitan District, to have 


representatives attend prepared to take 
part in the discussion. 

Just as the foundation of a house 
and the house itself must be in per- 
fect relation, so must the chassis of an 
automobile, the foundation of the body, 
be in perfect relation with the body, 
said Mr. Northup in his address at the 
November meeting. There should be 
no apparent dividing line between 
them. Lines used in the fenders must 
balance lines used in the body, the 
proportion of glass openings must be 
determined in their relation to the 
length of the body, and the height of 
the dash must be controlled by the 
height of the body. Further, the lines 
terminating the radiator, the cowl and 
the top must all be in accord, each 
worked out in respect to its relation to 
the others. From these, body width, 
hood, cowl and windshield assembly 
are developed. 

Mr. Northup believes there will need 
to be a change in the chassis to achieve 
better proportion between it and the 
body, and that the change will be to 
front-wheel drive, which permits the 
entire design to be made lower. The 
whole picture will then be changed by 
lowering the body and eliminating the 
side aprons, making it possible to create 
as perfect a relationship between the 
chassis and the body as that created 
by an architect between a foundation 
and a house. 

Pleasing design must be developed so 
that all lines have a true relation in 
both plan and elevation, according to 
Mr. Northup. He criticized the pres- 
ent lines of the radiator, and said that 
the entire front assembly of a car looks 
too mechanical. Universal use of an 
increased width of tread is bound to 
come, in his opinion, and this will en- 
able the designer to make the rear seat 
wider and more comfortable without 
detracting from the car’s beauty. The 
driver must have a wider range of 
vision than is provided at present; the 
need for vision to the left is impera- 
tive, and the practice of designing a 
wide door, thus moving the door pillar 
out of the driver’s range of vision, 
must become popular. The danger of 
the practice of three riding in the front 
seat as at present designed was em- 
phasized, and the prediction was made 
that the future seat will be constructed 
to accommodate the driver and two 
passengers. 

The interior of a car should present 
as unified an appearance as does the 
exterior, Mr. Northup remarked, al- 
though each gives an entirely different 
impression. The exterior expresses 
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beauty by the impression of speed, 
dash and power, in contrast with the 
beauty of the quiet, comfortable and 
restful effect of the interior. The in- 
terior may be luxurious and artistic, 
but it must be conducive to restfulness. 
In conclusion, Mr. Northup made pre- 
dictions regarding probable changes in 
body types of the future and said that 
they can be summed up by the state- 
ment that “style and comfort must be 
uppermost in all motor-car design.” 


PREPARED DISCUSSION PRESENTED 


Paul Thomas, of Cheney Bros., called 
attention in prepared discussion to the 
fact that the problem of providing com- 
fort is comparatively simple because 
the human body constitutes a basis 
from which to design. But he said 
that, although style is founded on the 
same basis as comfort, the problem of 
style is more difficult because it is 
based on the mind and perception of 
the human being. Many things can be 
done to the exterior and to the interior 
of a car by having in mind design from 
a psychological viewpoint, such as pro- 
viding gradations of color that create 
special effects. Mr. Thomas said also 
that the man on the street has a far 
greater appreciation of art than he is 
given credit for. Although he may 
not like cubistic pictures or queer 
statuary, he appreciates sound modern 
art. 

F. D. Willoughby, of the Willough- 
by Co., remarked that style at any 
particular time is relative but that 
beauty is everlasting. He agreed with 
Mr. Northup that the beauty of the 
ensemble is the objective sought, and 
with Mr. Thomas as to the necessity 
for considering phychological effects. 

The idea expressed by Mr. Northup 
of the necessity of the cooperation of 
body engineers and chassis engineers 
was approved by Walter A. Graf, of 
the Budd Mfg. Co. H. Pfau, of the 
Le Baron Co., differed with Mr. 
Northup regarding the tendency to 
think that the lower a car is the better 
it is. He said that a psychological ef- 
fect must be considered in this con- 
nection; for instance, if a person sit- 
ting in a car has his eye-level below a 
certain height and is looking upward 
into the eyes of someone who is stand- 
ing alongside the car, he has a certain 
sense of inferiority. For this reason 
Mr. Pfau thinks there is danger of 
making an automobile too low. He 
mentioned that customers often say 
that they want the outside of their 
cars to look as small and as low as 
possible and the inside to appear as 
large as possible. He believes that a 
large effect for the interior can be ob- 
tained psychologically by using color, 
making the gradations from dark at 
the bottom to light at the top, and 
from dark at the back to light at the 
front. 

Richard Vail, editor of Autobody, 


mentioned that, in the infancy of the 
industry, the body of an automobile 


was considered simply as a place in- 


which to put passengers; it received 
very little attention and the finer 
points were neglected. He agreed with 
Mr. Northrup’s idea that the aprons 
can be eliminated and the body sides 
carried down to the running-board, and 
that it is possible that lamps even- 
tually will be incorporated in the body. 
He noted that the interior of bodies 
has remained without change from 
year to year except for minor varia- 
tions in style, but thinks that we are 
approaching a time when we shall see 
a very decided change in the interior 
because of the influence of modern art. 


COMMERCIAL-BoDY DESIGN 


Mr. Walker said in part that adver- 
tising value now shares importance 
with utility value for commercial 
bodies and cabs, particularly vans, and 
that their attractiveness has been in- 
fluenced to a very large extent by pas- 
senger-car design. In the %-ton and 
other light delivery trucks, a great 
deal has been done toward designing 
bodies that are balanced, attractive 
and suitable for the particular chassis 
upon which they are to be mounted. 
For trucks of 1l-ton capacity and up- 
ward, which usually are sold as chassis 
only, custom-built bodies are required, 
and the designer must consider many 
factors that affect the body and the 
chassis, such as load distribution, body 
weight, and general appearance. With 
State laws limiting axle loads and the 
more universal use of pneumatic tires, 
Mr. Walker said that good body-design 
means economy to the operator in the 
maintenance of the chassis and in in- 
creased tire mileage. Weight need not 
be reduced at the sacrifice of strength 
if suitable materials are selected. 

It was mentioned by Mr. Walker 
that aluminum bodies of the rack, 
dump and van types are in service and 
have proved to be economical. Even 
though the initial cost is high, the 
operating cost per ton-mile is lower 
because the body weight is reduced and 
the difference is added to the pay-load. 
Such bodies weigh from 40 to 60 per 
cent less than the composite wood-and- 
steel bodies used heretofore. 

Van bodies of the de luxe type were 
referred to by the speaker, who said 
that attractiveness is secured by 
streamline effects, a smooth exterior, a 
careful use of curved lines and mold- 
ings. All these present new problems 
not found in other lines of body build- 
ing. He mentioned also that the de luxe 
cabs or coupé cabs are becoming popu- 
lar. In this type the chassis builder 
can design something in keeping with 
the body and, by so doing, the expen- 
sive part of the construction—the 
cowl—can be standardized and manu- 
factured at a greatly reduced total cost 
for the cab. He remarked also that 


driver comfort means driver efficiency, 
and that it must not be subordinated to 
appearance. The custom body-builder 
will still be called upon to see that 
proper load-distribution is_ effected, 
weight kept to the minimum and a 
pleasing appearance attained. The last 
factor requires the skill of an artist. 


MoToR-VEHICLE FINISHES 


Mr. Scott outlined the main features 
of the different kinds of motor-vehicle 
finishes now in use. Probably the 
oldest is the color-varnish finish which 
employs an oil-plant priming-material, 
an oil-glazing putty or intermediate 
lead-coat, a gum-glaze and rough stuff 
or oil-surfacing material. These are 
used to hide the imperfections and build 
up a suitable foundation for the actual 
finish, which usually consists of a 
ground color, a color sealer, a color 
varnish and a finishing varnish. The 
system was at one time the accepted 
standard by which all other types of 


finish were judged. Other systems 
mentioned were the European-Dutch 
or long-oil enamel finish, the quick- 
drying or high-gum enamel finish, 


nitrocellulose-lacquer enamel finish and 
a pre-oxidized-oil enamel finish. 

In the European-Dutch system, the 
color, richness, depth and gloss are 
obtained from the enamel proper in- 
stead of being produced by combining 
costs of color and varnish. The vege- 
table oils used contain virtually no 
varnish gum and, since they are ex- 
tremely long in oil content, they have 
greater durability and are subject te 
less film-checking. 

Quick-drying or high-gloss enamel 
has been used for a number of years 
as the main refinish medium of the 
automobile owner who refinishes his 
own car, said Mr. Scott. The nitro- 
cellulose-lacquer enamel finish at pres- 
ent used in the United States combines 
paint undercoats with lacquer finishing 
materials. Nitrocellulose lacquer is en- 
tirely different in its application and 
behavior from either paint or enamel. 
With its increasing popularity and 
growth, it has caused the introduction 
of new tools, a new kind of skilled 
workman and a new finishing system 
so entirely different from anything that 
had been used before that the accept- 
ance of this type was retarded for a 
considerable time by the skeptical atti- 
tude of the paint and varnish user. 

Pre-oxidized-oil enamels have been 
developed since the introduction of 
nitrocellulose lacquer to work on ap- 
proximately the same fast schecule. 
They are oil enamels containing almost 
as much oil as does the European long- 
oil enamel; but the oil contained has 
been pre-oxidized to such an extent that 
they will re-coat and work satisfac- 
torily within the limits required for 
nitrocellulose materials and still main- 
tain the elasticity and durability of an 
oil-enamel finish. 
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In the discussion following the pa- 


pers by Mr. Walker and Mr. Scott, 
J. F. Winchester showed lantern slides 
of motor-vehicle equipment used in the 
oil industry and described the various 
advantages of special types. He also 
presented slides in connection with his 
argument favoring the adoption of 
standard frame-widths and lengths for 
commercial vehicles, and urged that a 
careful study be made by the truck 
manufacturers and by engineers so 
that the various dimensions can be 
standardized, thus making bodies and 
chassis interchangeable. He said that, 
at present, depending upon the type 
and size of body, it costs from $250 
to $300 in some instances to change 
the body itself before it can be installed 
on a different type of chassis than that 
on which it was previously mounted. 

It was remarked by A. Gelpke, of the 
Autocar Co., that, especially on the 
lighter models, the manufacturers are 
gradually coming to the streamline 
hood and cab construction, pay con- 
siderable attention to the comfort of 
the driver and to the accessibility of 
the inlet of the gasoline tank, and are 
inclined to add such accessories as 
windshield 
agreed with Mr. Winchester that stand- 
ardization of the body behind the cab 
is very important. He said that his 
company is called upon almost daily 
to furnish some kind of truck that will 
take some different type of body, but 
that, if the chassis and the body can 
be standardized within certain limits, 
this will aid both the truck-chassis de- 
signer and the body designer. 

In the course of the general discus- 
sion the subject of the impression cre- 
ated in the public mind by the com- 
mercial motor-vehicle was brought up 
by David Beecroft, of the Chilton Class 
Journal Co. He said that many per- 
sons are of the opinion that the fleet 
owner and other owners will come more 
and more to a realization of the adver- 
tising value of the appearance of their 
vehicles. This will be attained by cre- 
ating a general impression of power, 
doniinance, speed, or whatever effect 
one may wish to emphasize, as brought 
out by the general unity of design 
rather than by the use of color schemes 
or the arrangement of the signs or 
lettering. 

Mr. Winchester agreed that good 
appearance is a desirable factor and 
emphasized the value of good painting 


wipers and mirrors. He- 







work and signs, as weli as of color 
schemes. He argued for better design 
of the average cominercial vehicle, and 
said that there is a great need in the 
different lines of industry for stand- 
ardization of bodies for dump trucks, 


moving vans, distributing oil and the 
like. 


INDUSTRIES NEED STANDARDIZED 
BopDIEs 


It was mentioned by M. C. Horine 
that the motor-truck business has not 
been so favorably situated as regards 
standardization of bodies as has the 





passenger-car business, because not so 
many units have been built. Standard- 
ization is largely impossible without 
quantity production, and the loads of 
commercial vehicles are variable. He 
believes that commercial bodies never 
will be standardized to the same ex- 
tent as passenger-car bodies. Great 
improvement can be made in the ap- 
pearance of commercial bodies, he 
thinks, by paying attention to more ar- 
tistic painting and lettering. 

One effect of the use of color was 
mentioned by Mr. Scott, who told of 
a test made in an attempt to create the 
impression in size. A>motor-truck was 
painted by a commercial artist, with 
Brewster green striped with vermilion 
and purple. Twenty-one men viewed 
the truck and all overestimated its 
length by at least 3 ft. 


Other subjects discussed included the 
influence of tire sizes on the design of 
commercial motor-vehicles, the extent 
of corrosion of all-metal bodies, and 
proper cleaning methods and kinds of 
priming paint for all-metal bodies. 


Chicago Aviation Division Formed 


Chairman and Vice-Chairman Elected Following a Very 
Interesting Program 


N Aviation Division was formally 
4 launched by the Chicago Section 
at a special aviation meeting held the 
evening of Nov. 28, which was attend- 
ed by 60 members and guests interest- 
ed primarily in aviation and aeronaut- 
ics. Forty-three attended a dinner pre- 
ceding the meeting. 

Lester D. Seymour, of the National 
Air Transport, was elected Chairmar, 
and F. M. Say, of the Universal Air 
Lines, Vice-Chairman, of the Division. 

Decision was reached to hold the 
first meeting of the new Aviation Divi- 
sion shortly after the National Aero- 
nautic Meeting of the Society and after 
the close of the International Aircraft 
Exposition in Chicago the first week in 
December. 

The prize of a storage-battery, do- 
nated by the Exide Storage Battery 
Co. for the member who brought in the 
most new members to join the Avia- 
tion Division, was won by J. T. Mc- 
Ardle, of the General Motors Truck 
Co. 

An interesting and well-received talk 
was given by Lieut. John Harding, Jr., 
on the need of standardization in the 
aircraft industries. Some reminiscences 
of the Round-the-World Flight added 
considerable interest to the occasion. 
Modern Aircraft Carbureters was the 
title of a good paper presented by J. M. 
Miller, of the Stromberg Motor De- 
vices Co., who had a number of sample 


carbureters of various types on display 
for examination. 

Good discussion on the various sub- 
jects dealt with by the speakers fol- 


lowed the presentation of the ad- 
dresses. 


Joint New England Meeting 


YNAMOMETER tests of a com- 

plete automobile; block tests of an 
engine; a demonstration of an engine 
fitted with an optical indicator and 
apparatus for making photographs of 
detonation; three technical papers, and 
a dinner at the New Haven Lawn Club 
were the attractions at a joint meeting 
of the New England Section of the So- 
ciety and the New Haven Section of 
the American Society of Mechanical 
Engineers on Nov. 13. 

About 50 members of the two Sec- 
tions attended the afternoon demon- 
stration at the Mason Laboratory of 
Mechanical Engineering in New Ha- 
ven, and nearly three times as many 
attended the evening technical session. 
Two papers were presented in the after- 
noon. H. W. Best, instructor in auto- 
motive engineering at Yale University, 
gave one on the Analysis of Automo- 
bile Dynamometer Tests Made at Ma- 
son Laboratory, and E. H. Lockwood, 
professor of mechanical engineering at 
the University, gave one on Air Re- 
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sistance of Automobiles. At the eve- considerable informative discussion. Gunite. In this material, which has 


ning session, A. Willgoos, chief 
engineer of the Pratt & Whitney Air- 
craft Co., addressed the audience on 
the subject, Aviation Engines. 

. This was an extra meeting of the New 
England Section, the regular monthly 
meeting of which was held on Nov. 21 
at the Engineers Club in Boston.. The 
subject of the latter meeting was Rela- 
tion of Wheel Alignment to Premature 
Tire Wear, by A. E. Feragen, of Seat- 
tle, Wash., following which there was 


A varied and interesting program 
of monthly meetings arranged by the 
Section for the present season in- 
cludes Lacquer Finishes and Chrom- 
ium-Plating, at the December meeting; 
Time-Saving Devices and _ Special 
Equipment, in January; Carburetion, 
in February; Wage Incentives to the 


Mechanic, in March; Diesel Engines 
and Their Latest Development, in 
April; and Marine Engines, at the 


May meeting. 


Even Cast [ron Is Improved 


Indiana Section Told by Houston and Smalley of Methods of 
Producing Super-Cast-[ron 


MPROVEMENTS made in cast iron 

that amounted to metamorphoses 
were reported at the meeting in Indian- 
apolis on Nov. 8, following the regular 
Section dinner at the Hotel Severin 
Roof Garden. Chairman Fred S. Dues- 
enberg presided. The speakers were 
Dwight M. Houston, foundry engineer 
of the International Nickel Co., form- 
erly in charge of the Marmon foundry, 
and Oliver Smalley, chief engineer of 
the Meehanite Metal Engineering Co. 
Approximately 75 members and guests 
came to hear the papers, about 25 of 
them being foundry men. 

Super-cast-irons of various’ types 
were mentioned by Mr. Houston, some 
of them harder than chilled iron, some 
having corrosion resistance about equal 
to that of bronze, and others having 
non-magnetic and heat-resisting quali- 
ties. There are also high-strength 
pearlitic and other special irons the 
uses of which are different from those 
of ordinary cast-iron. Many of these 
materials are produced by patented 
processes. Mr. Houston said that no 
important contribution is made unless 
there is a material improvement in uni- 
formity of structure and resistance to 
impact and fatigue. 

The universal difficulty in producing 
cast iron is that a mixture that is suit- 
able for a light section is not suitable 
for.a heavy section. Introduction of 
alloys has improved this condition con- 
siderably. The alloys are not the back- 
bone of the mixture, they are merely a 
tool. Nickel functions in the casting by 
breaking down the carbon, which tends 
to form lines of cleavage in the matrix 
of the iron. 

Steel in the foundry mixture was 
said by Mr. Houston to be useful as 
long as it refines the grain, and this 
refinement is believed by him to be due 
largely to the resulting dilution of the 
primary graphite. The basic principles 
of high-strength iron, such as that pro- 
duced by the Coyle and Meehanite 
processes, is the securing of graphite 


distribution that is nodular rather than 
filakey, and a pearlitic matrix. 

In introducing his paper, Mr. Smalley 
regretted the common use of the term 
“pearlitic iron,” which was introduced 
from Germany. The expression is used 
to mean nodular iron, he said. Grey 
cast-iron is intermediate between an 
unrefined and a refined product, differ- 
ing from true ferrous alloys by the 
presence of suspended graphite, which 
is responsible for its low strength. 
Almost all the research made with the 
object of improving cast iron has been 
aimed at controlling graphitization. It 
has resulted in improvement, but the 
results were said by Mr. Smalley not 
to have been proportionate to the effort, 
because of the need to conserve the cost 
position of the material. 

Physical properties obtained from or- 
dinary cupola Meehanite, which is the 
outcome of the efforts of G. F. Meehan, 
included a yield-point of 46,000 lb. per 
sq. in., Brinnell hardness of 255, modu- 
lus of elasticity of 27,600,000, and an 
ultimate strength of 38,000 lb. per sq. 
in. at 1000 deg. fahr. The simple 
process of heating to about 1600 deg. 
fahr. and cooling in air nearly doubles 
the yield-point of high-temperature 
strength and raises the modulus of 
elasticity to the same figure as for 
steel. This treatment reduces. the 
Brinnell hardness to 245, but quenching 
in air or water produces a glass-hard- 
ness that is said to make a superior 
valve-tappet. 

Mr. Smalley stated that Meehanite 
can be used advantageously as a sub- 
stitute for cast iron in any case, and 
sometimes replaces steel and malleable 
iron. The process has the advantage 
of allowing adjustment to different re- 
quirements during manufacturing. It 
is recommended for aeronautic and au- 
tomobile cylinders and cylinder-heads, 
for brake-drums, brake-shoes and 
gears, and for other automotive uses. 

D. P. Forbes, president of the Gunite 
Corp., added a brief description of 


been found particularly suitable for 
brake-drums and clutch plates, graphite 
can be controlled between 1 and 3 per 
cent, the commonly used range being 
between 2.0 and 2.1 per cent. Gunite 
can be heat-treated to give a wide range 
of physical properties. It is found to 
wear well and to be favorable to long 
wear of clutch and brake lining. The 
cost of Gunite is not low as an air- 
furnace is required to obtain the best 
physical properties. It is refined di- 
rectly from pig iron without the use 
of steel or other scrap. 

A question from Mr. Forbes drew 
from Mr. Houston the statement that 
nickel in quantities less than about 0.75 
per cent is useful chiefly for improving 
the machinability of cast iron. When 
the percentage is increased beyond 1 
per cent, the grain refinement and 
physical properties of the castings be- 
gin to improve. Mr. Houston said that 
it makes little difference whether the 
nickel is added to the iron in the cupola 
or in the form of a shot. When added 
in the cupola, the recommended form 
is a composition of nickel, iron, carbon 
and silica, called F-nickel, having a rel- 
atively low melting-point. 

In answer to other questions, Mr. 
Smalley said that he would not recom- 
mend Meehanite for spring-hangers or 
other car parts in place of malleable 
iron. Its cost is about equal to that of 
ordinary automobile castings. It is a 
cheap. electric-furnace product, the 
principal features of which are the use 
of calcium silicide and controlled steel 
scrap. It is not a fool-proof material, 
like ordinary grey iron, but requires 
expert metallurgical supervision. 

After the reading of the papers, 
Faye Chandler was elected representa- 
tive of the Indiana Section on the Sec- 
tions Committee of the Society, and H. 
A. Huebotter was elected member and 
Macy Teetor alternate for the Nomi- 
nating Committee. 





Hydrogen Torch Arc-Welding 


RC-WELDING, as done with the 
4 atomic-hydrogen torch, was des- 
cribed at the regular monthly meeting 
of the Buffalo Section, held on Nov. 
13, by D. H. Deyoe, of the industrial 
engineering department of the Gen- 
eral Electric Co. Eighty-five members 
attended and Chairman E. W. Kimball 
presided. 

At a business session preceding the 
delivery of Mr. Deyoe’s address, Chair- 
man Kimball and J. W. White, of the 
Wire Wheel Corp., briefly outlined the 
Society reorganization plan as des- 
cribed in the October issue of THE 
JOURNAL. Mr. White was elected rep- 
resentative and Gustaf Carvelli alter- 
nate for the Section on the Nominating 
Committee of the Society. Chairman 
Kimball was elected a member of the 
Sections Committee for 1929. 
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Most of the discussion following 
presentation of the welding paper by 
Mr. Deyoe consisted of the asking of 
questions by members and answers 
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given by the speaker. A summary of 
the paper and discussion cannot be 
given at this time, as the paper has not 
yet been forwarded to THE JOURNAL. 


Recent Amphibian Developments 


Loening Tells Detroit Section of Advances in Single, Twin 
and Multi-Engined Types 


EVELOPMENTS made in amphibi- 

ous airplanes in the nearly three 
years that have elapsed since he pre- 
sented a paper on the subject at the 
Annual Meeting in January, 1926, were 
reviewed by Grover C. Loening at the 
meeting of the Aeronautic Division of 
the Detroit Section on Nov. 5. Mr. 
Loening’s previous paper was published 
in the May, 1926, issue of THE JOUR- 
NAL, pp. 455 to 462. 

In his address last month Mr. Loen- 
ing remarked that, although he was 
somewhat of a lone prophet with re- 
spect to the amphibian three years ago, 
a great increase has occurred in the 
number of designers and constructors 
who are working on this type of air- 
plane and also in its use. He cited 
among recent developments, to which a 
great deal of attention has been paid, 
the installation of air-cooled engines in 
the Loening type of amphibian and the 
cabin form for commercial use; also 
the twin-engined Sikorsky amphibian, 
the use in France of the Loire single- 
engined amphibian, and the amphibious 
landing-gear for Navy seaplanes. New 
designs and types of amphibians are 
now being worked on by the Fokker, 
Fairchild, Columbia, Vougt and numer- 
ous other companies in this Country. 

Amphibious airplanes of the Loening 
and Sikorsky types are now used on 
the airlines of the Pan-American Air- 
ways operating from Miami, Fla., to 
Havana, Cuba, and to Nassau in the 
Bahamas. The Loening type is used 
also on the Canadian Transcontinental 
Airways, in the service of the Northern 
Aerial Minerals Exploration Corp., and 
by the Boston Airport Corp., while the 
Sikorsky type is used by the Western 
Air Express for carrying passengers 
from Los Angeles to Catalina Island. 
Besides these commercial operations, 
several private individuals are using 
amphibians as air yachts. 


A NOVEL AMPHIBIAN‘ AIRPORT 


In addition to the development work 
done on its own airplane, the Loening 
Aeronautical Engineering Corp. has 
done considerable work during the last 
year in developing an airport in the 
heart of New York City. Its solution 
of this problem has been the devising 
of a floating parking space and runway 
in the East River at the foot of 31st 
Street. Along one entire side of the 


dock which is rented from the city is 
placed a railroad barge 250 x 40 ft., in 
which several water-tight compart- 
ments were constructed and a pumping 
system installed so that it is possible 
to trim the barge with considerable 
precision to sink the bow end under 
water for a distance of about 50 ft., 
leaving the remaining 200 ft. of the 
deck above the water-line. Thus a 
runway is formed on which the amphi- 
bians can taxi up out of the water and 
be parked. The result has been ex- 
tremely practical, as the amphibians 
land in the water, lower their landing 
wheels and taxi up the sloping deck of 
the barge so that passengers can get 
out of the airplane directly into taxi- 
cabs. 


SINGLE-AIR-COOLED-ENGINE 
AMPHIBIAN 


Within the last year or two, Loening 
amphibians have been modified to ac- 
commodate the radial air-cooled engine, 
and noticeable improvement in take-off 
from the water and in performance in 
the air has resulted. The present ver- 
sion of this type is a cabin airplane 
powered with a Cyclone or Hornet en- 
gine. It accommodates two pilots with 
dual controls side by side and has cabin 
accommodations for eight passengers. 
It has a high speed of 130 m.p.h., a 
ceiling of 18,000 ft. and a landing speed 
of 49 m.p.h., according to Mr. Loening, 
and handles in the air as easily as a 
land plane. The wider body has not in- 
creased the head resistance and, with 
the pilots side by side, they have better 
visibility around the radial engine than 
is possible in the single-cockpit design. 
A door between the two pilot-seats gives 
access to the passenger cabin. Another 
development in this type is the adoption 
of the oleo gear, which operates very 
satisfactorily. Location of the cabin at 
the rear of the wings was said to be 
the safest possible position for the pas- 
sengers in event of a crash. 

The French Loire amphibian equipped 
with a Jupiter engine is essentially the 
old flying-boat type but with the engine 
mounted in the wing and with the pilot 
or passengers in front of the engine. 
Although the fitting of a well-stream- 
lined nacelle into the wing results in 
considerable efficiency, this advantage 
is outweighed, according to the speaker, 
by the disadvantage of having a power- 


plant behind the crew. Moreover, the 
powerplant is less accessible, particu- 
larly when working on the water, and 
the noise of the engine is reflected 
downward by the upper wing. The fact 
that the landing-gear does not fold into 
the hull also has several disadvantages. 


THE TWIN-ENGINED SIKORSKY 


The Sikorsky twin-engined amphibian 
was said by Mr. Loening to be a distinct 
advance over the twin-engined flying- 
boat type of airplane in Europe, par- 
ticularly in its ease of control. Although 
it has been demonstrated that one en- 
gine will keep the Sikorsky in flight if 
the other engine fails, Mr. Loening ex- 
pressed doubt if one engine could sus- 
tain flight for any extended period, 
particularly. in rough weather. The 
eight-passenger Sikorsky with a total 
of 900 hp. gives excellent speed and 
climb performance but at the expense 
of an inefficient ratio of weight to 
power, according to the speaker, who 
said that more serious considerations 
adverse to the twin-engine arrangement 
are that the fire risk is doubled and 
the danger from a propeller blade com- 
ing off is greatly increased. Various 
other advantages and disadvantages of 
the twin-engine types of amphibian 
were also cited. 

The only reason that exists for using 
two or more engines on an airplane, 
Mr. Loening said, is that this enables 
more power to be put into the plane 
than is possible with one engine, be- 
cause of the limited size of the radial 
air-cooled engines that are now avail- 
able. If a 1200-hp. airplane is desired, 
three 400-hp. engines are used, but he 
is confident that if a single 1200-hp. 
engine were available the aeronautical 
world would reweigh this matter and 
arrive at the conclusion that the value 
of using two or more engines is in some 
cases exaggerated and is very question- 
able, particularly in amphibious air- 
planes. 

As to future development, Mr. Loen- 
ing said he can foresee the time very 
soon when the flying-boat without land- 
ing gear will be a thing of the past. 
It is relatively easy to apply landing- 
gear to flying-boats of the larger sizes, 
and it will be found that a metal fusel- 
age can be built in the shape of a boat 
hull with little if any increase in 
weight. Then, by adding landing-gear, 
an airplane not much heavier than a 
land plane will be equally at home on 
land and in the water. This will fur- 
ther extend the practical use of air 
transport, as it will enable passengers 
to be landed close to the heart of cities 
that have water fronts. 


SOME EXCEPTIONS TAKEN 


Disagreement with some of Mr. Loen- 
ing’s statements was expressed by some 
of the discussers. K. M. Ronan, chief 
engineer of the Stinson Aircraft Corp., 
told of seeing one of the first Army 
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Loening amphibians take off from 
rough water with surprising ease, but 
said he could not agree that the modern 
tri-motored airplane cannot stay up for 
any considerable time with one engine 
dead. In the last Ford Reliability Tour, 
on the leg from Indianapolis to St. 
Louis, the Ford airplane flew approxi- 
mately 100 miles with the center engine 
dead and arrived at St. Louis within 
the specified time. Had one of the out- 
board engines failed, it probably could 
not have remained up so long but at 
least could have continued a sufficient 
distance to find a safe landing-field. 
Although fog and storms cause more 
accidents than engine failures, the 
greater number of these could be pre- 
vented if pilots were urged to use their 
better judgment and reniain on the 
ground or turn back when such. con- 
ditions arise. Mr. Ronan expressed the 
belief that in its field the tri-motor 
airplane is somewhat safer than the 
single-engined plane, and that the 
added safety is worth the price paid 
for it in decreased aerodynamic effi- 
ciency. 

Prof. T. Altman, professor of aero- 
nautical engineering at the University 
of Detroit, also took exception to Mr. 
Loening’s opposition to multiple power- 
plants in large air planes although 
agreeing with him on the folly of such 
installation on small airplanes, and ex- 
pressed the belief that two, three or 
four-engined airplanes have their place 
in commercial air-transport. There is 
a psychological reason for this, in that 
the public has come to believe that a 
multiple-engined airplane is safer than 
a single-engined aircraft. The demand 
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for more power in single units will lead, 
he thinks, to the use of in-line or V-type 
engines, possibly operating on the 
Diesel cycle. 

George J. Higgins, associate pro- 
fessor of aeronautics at the University 
of Detroit, pointed out that the ad- 
ditional weight of the landing-gear 
lowers the position of the center of 
gravity, tending to increase the sta- 
bility of the amphibian, and also, in the 
case of the Loening design, that the 
hull would act as a very efficient pro- 
tection for the propeller against water 
spray and for the passengers in case 
of an accident or against walking into 
the rotating propeller. But he ques- 
tioned if the advantages balanced the 
losses caused by the small propeller 
being in the field of disturbance of the 
hull, the extra air resistance and the 
extra weight. From his work at Lang- 
ley Field Labroatory he was of the 
opinion, he said, that location of the 
muffler just above the center section of 
the upper wing must cause a large dis- 
turbance and loss of lift. Regarding 
widening of the fuselage to accommo- 
date passengers, he said that he be- 
lieves this is possible together with an 
effective increase in the speed and can 
be continued with possible gain until 
the ratio of length to breadth is reduced 
to as low as 5.0 or 4.5 to 1. Mr. Hig- 
gins agreed with Mr. Loening in the 
matter of multi-engined airplanes. He 
thought the considerable lateral fin 
area of the Loening amphibian might 
affect the directional stability, but re- 
ferred to the protection afforded the 
bottom of the hull by the landing- 
gear when emerging on rocky beaches. 


“Met” Aeronautic Division Formed 


Enthusiastic Gathering Hears Addresses by Stout, McCul- 
lough and Fellers and Elects Captain Land Chairman 


AN Aeronautic Division of the 

Metropolitan Section was _ initi- 
ated on Sept. 27 at the Park Central 
Hotel in New York City, when more 
than 200 members and guests sat 
down to a good dinner at the Section’s 
excellent new meeting place and about 
300 were present during the meeting 
that followed. The occasion was her- 
alded by two well-planned numbers of 
the Metropolitan Section Booster, and 
personal invitations were extended to 
leading areonautic and transportation 
men. 

Following the presentation of ad- 
dresses by William B. Stout; Charles 
B. McCullough, general passenger 
agent of the Pennsylvania Railroad; 
and W. M. Fellers, of the Bureau of 
Aeronautics of the Navy, great enthu- 
siasm was shown in the organization 
of the new activities of the Section, to 


which the aeronautic men pledged sup- 
port. Capt. E. S. Land, vice-president 
of the Daniel Guggenheim Fund for 
the Promotion of Aeronautics, was 
elected to head the new activities as 
Chairman of the Division and Vice- 
Chairman of the Section. 

Opening the meeting with a few re- 
marks about the work of the Section 
Committees, Chairman S. R. Dresser 
read a telegram of regret from Presi- 
dent Wall, of the Society, and extracts 
from several letters showing the large 
number of aeronautic and transporta- 
tion interests that were represented at 
the meeting. He then introduced 
Alexander Klemin to act as chairman 
during the technical session. Chair- 
man Klemin next introduced Mr. Stout 
as “the man who sold aviation to 
Henry Ford.” 

The engineering opportunity in avia- 


tion was the topic on which Mr. Stout 
spoke. Every industry has been revo- 
lutionized within a few years, he said, 
and cited two of Mr. Ford’s innova- 
tions in war-time ship-building as ex- 
amples of the value of ideas from out- 
side an industry. When told that it 
had been customary for 100 years to 
build ships on and launch them from 
slanting ways, Mr. Ford said, “then it 
must be wrong,” and the Ford ships 
were built on a production line and let 
down level into the water. After the 
second ship was launched, Mr. Ford 
observed men in hip boots calking the 
seams. That was the way it had al- 
ways been done, but the Ford way was 
to put water inside the boat and calk 
the leaks before the launching. 

In aviation, according to Mr. Stout, 
we already know too many things that 
cannot be done. When they are done, 
it will be some drug clerk in Kansas 
or some Presbyterian minister in 
Manitoba who will have the idea. Mr. 
Stout also quoted C. F. Kettering as 
saying that the best place he had ever 
seen for an integration sign is on the 
top of a violin. 

Probably $50,000,000, possibly twice 
this sum, has been poured into avia- 
tion in the last year, said Mr. Stout, 
and for the first time in history more 
research is being carried on in aviation 
by commercial interests than by the 
Government. We may hope for the 
development of beryllium, now only a 
laboratory product that is one-third 
lighter than aluminum, or some other 
new material; for improvement in 
aeronautics, to give a lower landing- 
speed; and for new arrangements of 
parts as airplanes grow larger. 

The man who devises better naviga- 
tion instruments, a better way to 
operate a fleet, or a better system of 
passenger control, is doing as great 
a service as the man who invents a 
new kind of material. 

Emphasizing the present safety of 
well-organized flying under every con- 
dition except landing in fog, Mr. Stout 
recounted a recent personal experience 
in the air, when the members of his 
party saw roofs and billboards blown 
away. After 15 minutes of bumpy 
flying, they flew over St. Paul, where 
the streets were flooded over the curb- 
stones. The newspapers estimated the 
damage done by the storm at $125,000. 
Had the airplane been on the ground it 
would have been wrecked, but in the 
air it only gave one more experience 
in flying. 

Among those who took part in the 
discussion were H. M. Crane, who told 
of the great advance made in aero- 
nautic engines since the war, and 
blamed most of the so-called engine 
failures upon faulty plumbing and in- 
stallation; and L. S. Horner, of the 
Pratt & Whitney Aircraft Co., who 
paid a tribute to “Uncle Henry” as the 
dean of aeronautic-engine design. 
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In Mr. McCullough’s address on the 
Interrelation of Airplane and Railroad 
Travel, the speaker said that the rail- 
roads have been faced with constantly 
increasing competition from new 
modes of transportation. The keenest 
railroad executives have plainly seen 
the futility of attempting to oppose 
conditions and decided to adopt these 
new forms of transportation, or at 
least to cooperate with them. The 
Pennsylvania Railroad is making large 
investments in aeronautic equipment. 
The airplanes used are all-metal mono- 
planes, with cabins seating 14 to 16 
passengers each, and three 400-hp. 
Wasp engines that give then a top 
speed of 135 to 40 m.p.h. and a cruis- 
ing speed of 115 m.p.h. 

Mr. McCullough outlined the sched- 
ule of travel and the time required for 
an air-rail passage between New York 
City and St. Paul or Minneapolis, and 
between New York City and the Pacific 
Coast. One feature is that the land- 
ing-fields for the transcontinental trip 
are near the railroads. Of the 2800 
miles of travel, 38 per cent will be on 
the railroad and 62 per cent will be 
flown, but the flying time will be only 
42 per cent of the 45 hr. 22 min. spent 
in traveling. Using the combined air- 
rail service, a passenger can leave New 
York City at 6:05 p.m. on Saturday 
and arrive in Los Angeles at 5:42 p.m. 
on Monday. If he went all the way by 
rail, he would not arrive in Los An- 
geles until Wednesday, at 9:15 a.m. 
The airplanes will be in constant com- 
munication with the ground by means 
of radio telephony. 


Do A LITTLE SHOUTING 


During a European trip for investi- 
gation prior to launching the present 
air-mail plan of the Pennsylvania 
Railroad, Mr. McCullough observed 
that European air-line executives avail 
themselves of every opportunity to talk 
before public gatherings and _ give 
every possible encouragement to par- 
ties of adults and school children who 
visit the airdomes. He said that we 
must do more in this Country to en- 
courage air-mindedness, recommending 
particularly that business men show 
their confidence by using the service 
of established air-lines when they can 
save time in that way. 

Asked in regard to air-sickness, Mr. 
McCullough said that that seems to be 
considered a serious question, particu- 
larly in Germany. However, in the 
course of 2000 miles of flying in Eu- 
rope, he and his companions saw only 
one active case of air-sickness, and 
that occurred only after the passenger 
had alighted from one of the smoothest 
flights that they had. 

Lieutenant Fellers told of coordina- 
tion of aviation and ocean travel. The 
Navy has been experimenting with 
shipboard aviation for 12 years, he 
said,.and aviation has been practised 
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in connection with the battleship fleet 
for the last 4 years. He discussed the 
problems of shipboard launching and 
landing, including the use of the 
catapult. Owing to the major changes 
in ocean liners that would be required 
to make it possible for airplanes to 
land upon them, Lieutenant Fellers 
believes that the first steps in this di- 
rection should be made by developing 
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the possibility of ship-to-port flights 
with the aid of catapults. That such 
a service can be made safe is shown 
by the fact that, during all its experi- 
menting in thousands of airplane 
launchings from more than 30 ships 
and in many more airplane landings 
on the carriers, not a life has been lost 
nor a bone broken as a consequence 
of these operations. 


Methods of Operation Studied 


Chicago Section Hears Symposium on Best Procedure for 
Successful Results 


Cs practices in operation 
and maintenance methods consti- 
tuted the theme of the speakers at the 
meeting of the Chicago Section held at 
the City Club, Chicago, on Nov. 13. 
Five papers, each treating a special 
phase of the subject, were presented. 
A dinner preceded the technical ses- 
sion, at which J. W. Tierney was chair- 
man, and the audience comprised 60 
members and guests. At the short 
business session, Taliaferro Milton, of 
the Electric Storage Battery Co., was 
elected to represent the Section on 
the Nominating Committee of the So- 
ciety. F. W. Faulkner, of the Auto- 
motive Transportation Supervisors’ As- 
sociation, was called upon to introduce 
the speakers. 

O. S. Caesar, of the Motor Transport 
Management Co., prepared the paper 
on Factors Determining the Existence 
of Motor-Vehicle Shops, which was 
read by Bernard Wahle, of the same 
company. Cultivating Morale That 
Helps To Produce Quality Work was 
the subject treated by William Walma, 
superintendent of motor-vehicle equip- 
ment for the Chicago Post Office. What 
Major-Repair Work Should Be Sent 
Out and When? was the question an- 
alyzed by E. S. Anderson. of the Great 
Atlantic & Pacific Tea Co. The sub- 
ject The Selection of Help was present- 
ed by Norman Smith, of the Consum- 
ers Co.; and that of Inspection Meth- 
ods by Walter Becker, service manager 
for the Chicago Surface Lines. 


MAINTENANCE SHOP-PRACTICE 


When the motorcoaches of the Grey- 
hound Lines complete their run and 
enter the garage, said Mr. Caesar, they 
are put on the wash-rack and the out- 
side is thoroughly cleaned. An air- 
pressure system is used for washing. 
The interior is cleaned by use of a 
vacuum system; afterwards’ the 
coaches are sent to the grease-pit for 
greasing and for check-up of tire-in- 
flation pressures. Thence they are run 
on to an electrically operated brake- 
testing machine and given a thorough 
brake test. Following an inspection of 
the crankcase, proper oil level and 


other features, the gasoline supply of 
from 75 to 100 gal. is put into each 
coach and it is run on to the service 
floor for a final inspection before it is 
pronounced in fit condition for another 
run. 

Mr. Caesar stated that drivers must 
graduate from a training course which 
extends over a period of from six to 
eight weeks before they are allowed 
to take the steering-wheel of a coach. 
During this training period the pros- 
pective drivers spend part of their time 
in the shop and are then schooled un- 
der the direction of the traffic manager 
regarding schedules, tariffs and general 
information. Instruction is given by 
the company’s insurance department 
as to their conduct in the event of 
an accident, and the safety depart- 
ment instructs them in the various 
ways of avoiding accident. For the 
first two weeks of their driving opera- 
tion, they are accompanied by a com- 
petent instructor. 


PRACTICE REGARDING MAJOR REPAIRS 


Statements made by Mr. Anderson 
in presenting his paper were to the 
effect that an operator who has five 
vehicles can have all his repair work 
done outside; the maintenance work on 
a small number of vehicles, say five or 
more, can be handled by a mechanic 
and done in the operator’s small shop; 
but for fleets of 50 to 150 vehicles, 
many parts can be sent outside for re- 
pair more economically than if the 
work is performed in the operator’s 
own shop, one reason being that the 
owner’s shop may not be properly 
equipped to perform the work. 

Rental expense of a garage or shop 
may be a deciding factor in some lo- 
calities, said Mr. Anderson; for ex- 
ample, the body of a motor-truck oc- 
cupies considerable shop space. And, 
for repairs and rebuilding in a proper 
manner, woodworking and metal-work- 
ing tools and a forge department are 
needed, which involves considerable 
expense in capital investment and for 
shop-equipment maintenance. On the 
other hand, facilities are likely to be 
available in a large city for having 
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extensive repair-work done economi- 
cally outside. It may be possible to 
contract with some body-building plant 
so that body repairs will be made out- 
side upon a_ cost-plus basis, with strict 
supervision from the owner’s office re- 
garding cost and quality of work. The 
same considerations apply also to 
painting work. 


SELECTING AND TRAINING MEN 


The Consumers Co., represented by 
Mr. Smith, employs more motor-truck 
drivers than mechanics. Its practice 
with regard to selecting men for em- 
ployment as drivers follows the usual 
custom of formal application, exam- 
ination and requirement of references, 
and a further examination by an ex- 
pert driver during a road test for driv- 
ing which the applicant must meet. In 
the mechanical department, the policy 
is to hire apprentices and teach them 
the trade, after which the men are 
likely to remain with the company. 
They are also more valuable to the 
company after they have become pro- 
ficient. Men in the shop department 
specialize in different phases of the 
work, as each is an expert in some par- 
ticular operation. 

Mr. Smith remarked that the com- 
pany’s experience proves that the fore- 
going method is successful in that, the 
longer a man stays with the company, 
the more efficient he becomes. Proof of 
this lies in the fact that the company 
now turns out more and better work 
with one-half the number of mechanics 
that were employed six years ago. Re- 
garding the opinion so often expressed 
that young men are superior to older 
men, the speaker stated that, when 
building an organization, he believes 
in choosing men who are in the prime 
of life, say from 25 to 35 years of age; 
then, as they grow older, they are 
worth more money to the company be- 
cause their experience in company 
methods and practices more than off- 
sets the fact that they are more delib- 
erate in thought and action than are 
the younger men. 

Of the first 15 motor-truck drivers 
employed by the company in 1912, Mr. 
Smith said, 10 are still with the com- 
pany. Fifteen men have been continu- 
ously employed in the mechanical de- 
partment for more than 10 years. The 
labor turnover of the company does not 

7 per cent per year. 


exceed 7 
RECORD FORMS ESSENTIAL 


A proper method of obtaining opera- 
tion and maintenance information 
daily is a necessity for successful 
motorcoach operation, according to 
Walter Becker. The practice of the 
.Chicago surface lines is to use a daily 
vehicle-operation and mechanical re- 
port, on one side of which operating 
conditions are reported by the driver, 
such as the location of the garage, the 
vehicle number, the routes upon which 
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it operates, mileage readings, fuel and 
oil consumption, and a list of mechan- 
ical defects as observed by the driver, 
together with a statement of actual 
mechanical delays. On the reverse side 
the data obtained by inspecting the 
vehicle after it enters a garage are re- 
ported and all defects noted. Since cer- 
tain inspection items must be attended 
to periodically, such as_ greasing, 
engine-oil change, and valve grinding, 
a form known as a mileage and fuel 
record and maintenance guide is pro- 
vided. It covers one calendar month 
and shows the daily and accumulated 
mileage, gasoline and oil consumption, 
and the average number of miles per 
gallon per month. Space is also pro- 
vided for a record of when greasing, 
oiling, valve grinding and general in- 
spection were due, this being at in- 
tervals determinded on a mileage basis. 

After having established locally a 
correct mileage interval for each 
schedule, and when the work under the 
various schedules has been completed, 
a record is made in red opposite the 
date which shows when the next mile- 
age interval for inspection or change 
terminates. This date is determined 
by adding the interval mileage to the 
accumulated mileage on that particular 
day. ‘Then, when the future accum- 
ulated mileage reaches the mileage 
shown in red, an inspection is made. 
The speaker also described other rec- 
ord forms and said that these methods 





have resulted in reducing road delays 
about 75 per cent. 

In the course of the brief discussion 
following the presentation of the pa- 
pers, R. E. Plimpton, Chairman of the 
Operation and Maintenance Commit- 
tee of the Society, commended the type 
of Section meeting of which this was 
an example, in line with his placement 
of emphasis on the need for greater 
cooperation between the members of 
the automotive industry who are spe- 
cifically interested in operation and 
maintenance problems. He suggested 
that the Chicago Section cooperate 
with other associations so that subjects 
of particular interest to the various 
groups of members, as well as broader 
subjects of general interest, can be 
presented in a comprehensive manner. 
He mentioned as a possibility that local 
men engaged in motor-vehicle work in 
other industries be invited to become 
members of a committee so that repre- 
sentatives of the Section can meet with 
them, plan future meetings and decide 
details of what can be done to carry 
the work of the Section forward. 

At the time of writing this report, 
the paper which was presented by 
William Walma was not available. An- 
other paper entitled Reducing Inven- 
tories, by Harry Stillman, of the 
Casper Oil Co., was scheduled; but it 
was not presented on account of the 
inability of Mr. Stillman to attend the 
meeting. 


Engine-Overhauling Methods 


Southern California Section Discusses Present Pacific-Coast 


Practices and Valve-Seats 


"Sis esate lube overhauling is necessary 
‘ more frequently for truck than for 
passenger-car engines, according to a 
statement made at the meeting of the 
Southern California Section held Nov. 
9 at the Los Angeles City Club. The 
throttle of the automobile engine is 
seldom open more than 60 per cent, but 
the truck engine runs most of the time 
with an 80-per-cent throttle-opening 
and, on hills, the throttle is wide open. 
The severe full-capacity service of. the 
truck engines causes rapid wear. 

This meeting was a joint gathering 
of members of the Service Managers 
Association and the members of the 
Section, and was preceded by a dinner. 
Eustace B. Moore was chairman at the 
technical session, during which three 
papers on the subject of engine over- 
hauling were read, the speakers giving 
details of the methods in use by the 
companies they represent. The speak- 
ers were M.C. Foster, of the Standard 
Oil Co.; J. E. Van Sant, of the Paul G. 
Hoffman Co., Inc.; and B. J. Morton, 
of the Frazier-Wright Co. Motion pic- 
tures of operations in the Frazier- 


Wright plant were shown by 
Wright, of that company. 

At the short business session Eugene 
Power was elected to represent the Sec- 
tion on the Sections Committee of the 
Society. The member elected as rep- 
resentative on the Nominating Commit- 
tee of the Society was John McGeorge, 
with W. E. Mason as alternate. 


Roy 


WIDE VERSUS NARROW VALVE-SEATS 


The question of the respective merits 
of wide and narrow valve-seats was 
raised during the general discussion of 
the three papers. J. L. Ferguson, of 
the Pierce-Arrow Motor Car Co., ex- 
pressed his preference for wide valve- 
seats, his reason being that they last 
longer, wear better and keep the valves 
in better shape. It was said by Mr. 
Foster that the valve-seat width on the 
truck engines he referred to is approx- 
imately % in., but that, on a high- 
speed passenger-car engine of small 
bore, the valve-seats are approximately 
1/32 in. wide. He believes that the ten- 
dency is for the manufacturers to use 
a wider valve-seat than formerly. Mr. 
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Van Sant stated that the ideal is the 
minimum width of valve-seat that will 
dissipate the heat of the valve-head. In 
his experience most of the burning of 
the valve-head has been caused by its 
failure to make sufficient contact with 
the valve-seat to dissipate the heat. 
The narrower the seat width that can 
be utilized without excessive heating of 
the valve-head, the more satisfactory 
are the results, in his opinion. A 3/16- 
in. valve-seat seems the most practical 
on a 2% to 2%-in. valve, according to 
Paul Hinkley, because it dissipates the 
heat better than does the narrower seat. 

In overhaul work the testing of the 
valve springs was mentioned as being 
of great importance, and various prac- 
tices with regard to testing for strength 
under tension and compression, as well 
as for warpage, were outlined. A test 
under tension, which pulls the springs 
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out, is likely to show any weakness in 
the spring which might not develop in 
a test under compression. 

Some of the other points covered in 
the discussion related to details of cur- 
rent practice in valve reconditioning, 
cylinder grinding and honing with ref- 
erence to proper clearance, piston-pin 
fits and proper timing of the spark. 
The respective merits of cast-iron and 
of aluminum pistons were also dis- 
cussed at some length. 


Washington Maintenance 
Meeting 


OME of the many facts learned 
about the motor-vehicle mainten- 
ance during an experience of 21 years 
in the operation of taxicabs were re- 
counted by Joseph Bavett, superin- 
tendent of machinery of the Yellow Cab 











Co., of Baltimore, at the Nov. 21 meet- 
ing of the Washington Section. Most 
of the 40 members in attendance asked 
questions of the speaker after the de- 
livery of his paper, during the course 
of which Mr. Bavett showed a film il- 
lustrating his address. 

The meeting was held in the Gold 
Room of the City Club, a new meeting 
place for the Section, and 20 members 
attended the dinner preceding the 
meeting, over which Chairman Thomas 
T. Neill presided. 

At a short business session, A. W. 
Herrington was elected to represent 
the Washington Section on the Nomin- 
ating Committee of the Society, and E. 
S. Pardoe, secretary of the Section, 
was elected as alternate. C. H. War- 
rington was chosen as representative 


on the Sections Committee for the year 
1929. 


Applicants for Membership 


AIRHBART, JOHN S., 


special representative, 
Berry Bros., Inc., 


Detroit. 


ALLEN, HARRY GEORGE, salesman, A. E. 
Feragen, Inc., Seattle, Wash. 
ALLIN, GEORGE §S., engineer, Earl B. Staley 


Co., Seattle, Wash. 


ANDERSEN, HAROLD B., machine-shop owner, 
Simplex Machine Works, Tacoma, Wash. 

ASHBY, WILLIAM L., aviation representa- 
tive, Tide Water Oil Co., New York City. 

BAILEY, WILLIAM F., service manager, Earl 
B. Staley Co., Seattle, Wash. 

BecK, VERN G., assistant service manager, 
Transport Motor Co., Spokane, Wash. 
Be._L, D. E., president and general man- 
ager, Bell-Dahler Machine Co., Seattle, 

Wash. 

BENTLEY, ALEXANDER NORTON, manager, 
Exide Batteries of Canada, Ltd., Toronto, 
Ont., Canada, 


BLASER, E. J., partner, general supervisor, 


Factory Motor Car Co., Portland, Ore. 
BLiss, WILLIAM F., manager operations and 
terminal manager, Universal Aviation 


Corp., Chicago 
Bowers, GEORGE D., 


distribution manager, 
Simms Oil Co., 


Dallas, Tex. 
BOWMAN, LESLIE H., service engineer, Kin- 


ner Airplane & Motor Corp., Glendale, 
Calif. 
BRENNEN, JAMES, owner, Piston Service 
Co., Seattle, Wash 
Brown, FRED LeRoy, proprietor, Brown’s 


Buick Service, White Plains, N. ¥ 
Burns, W. E., owner, W. E. Burns, Port- 
land and Salem, Ore. 
BURWELL, WALTER T., specification 
neer, Tillotson Mfg. Co., Toledo, Ohio. 
CHESLEY, G. HART, president and general 
manager, Speed & Service Truck Co., Inc., 
Brea, Calif. 


engi- 


Conen, H. H., service manager, 


Mack In- 
ternational Motor Truck Corp., 


Tacoma, 


Wash. 
DAvIES, GEORGE C., research engineers’ as- 
sistant, Standard Oil Development Co., 


Elizabeth, N. J. 


DENISON, 2ALPH P., foreman automobile 
repairs, City of Seattle lighting depart- 
ment, Seattle, Wash. 


DoLAN, CHARLES H., Jr., in charge aviation 
survey, Inter-Island Steam Navigation 
Co., Honolulu, Hawaii. 

Drakp, H. W., superintendent of 
and service station, Portland 
Coke Co., Portland, Ore. 


DUNDEB, FRED., manager, Dundee Auto Re- 
pair & Machine Works, Portland, Ore. 


garage 
Gas & 





The applications for membership re- 
ceived between Oct. 15 and Nov. 15, 
1928, are listed below. The members of 
the Society are urged to send any per- 
tinent information with regard to those 
listed which the Council should have 
for consideration prior to their election. 
It is requested that such communica- 
tions from members be sent promptly. 





DUNHAM, H. S., shop foreman, automobile 
repair department, Earl B. Staley Co., 
Seattle, Wash. 

EASON, MAHLON ARTHUR, sales department, 
Leece-Neville Co., Cleveland. 

EDELMAN, ALBIN DANA, engineer, 
Roller Bearing Co., Harrison, N. J. 

Epwarpbs, E. IL., automobile 
Standard Oil Co., Seattle, 


ELLICOTT, JOSEPH R., JR., 


Hyatt 


mechanic, 
Wash. 


representative, 


Westinghouse Air Brake Co., New York 
City. 

FAWVER, ARCHIE, draftsman, checker and 
layout, Boeing Airplane Co., Seattle, 
Wash. 

FINN, CHARLES C., local agent for the 


Northwest, John Finn Metal Works, San 
Francisco, 

GAITHER, J. N., service manager, 
Motor Car Co., St. Louwis. 

Geers, J. F., president and manager, Index 
Machinery Corp., New York City. 

GILL, WILLIAM A., president and manager, 
Gill Automotive Service Co., Inc., Port- 
land, Ore. 

GOODMAN, Louis, 
manager, Hi 
Francisco. 

Gove, WINFIELD D., junior mechanical engi- 
neer, National Advisory Committee for 
Aeronautics, Langley Field, Va. 

GREGOR, MICHAEL, consulting engineer, 
Brunner & Winkle Aircraft Corp., Brook- 
lyn, N. Y. 

GRIFFIN, Howarp A., mechanical engineer, 
Chrysler Corp., Detroit. 

Groves, CLIFTON F., manager, 
Luckey, Inc., Seattle, Wash. 
GUNDERSON, CHESTER E., president, Wheel 

& Rim Service, Inc., Portland, Ore. 

HABERLIN, JOHN F., draftsman, Boeing Air- 
plane Co., Seattle, Wash. 

HALIK, master mechanic, Oregon 
Highway Shops, Salem, Ore. 


Berry 


president 
Pressure 


and 
Sales 


general 
Co., San 


Eugene 


State 


HAMILTON, ERNEST E., mechanical drafts- 
man, Fisher Body Corp., Detroit. 

HANSON, Harry IRVIN, toolmaker and as- 
sistant foreman, Johnson Piston Ring 
Co., Detroit. 

HARTNETT, C. M., superintendent, 
Dale Co., San Francisco. 

Hawks, ARTHUR S&S., assistant manager, 
Buffalo works, Worthington Pump & Ma- 
chinery Corp., Buffalo. 

HAYNEs, OmMbpmR, foreman, Tacoma Bus Co., 
Tacoma, Wash. 

HEDBERG, DupDLBYy Eric, chief engineer and 
service manager, Hedberg Brothers Pro- 
prietary, Ltd., Hobart, Tasmania, Aus- 
tralia. 


HENDRICKSON, N. E., vice-president, Mather 
Spring Co., Toledo. 

Hess, FRED F., president and general man- 
ager, Fred Hess Motor Co., Longview, 
Wash. 

HEISER, GEORGE, owner and 
Heisers Inc., Seattle, Wash. 

HoGeE, ARTHUR D., manager, 
& Ring Co., Seattle, Wash. 

Hoot, E. A., service manager, 
Buick Co., Spokane, Wash. 

HuMKBEB, BEN M., foreman, Central Garage 
& Machine Co., Tulare, Calif. 

Hypp, J. VERNB, airport manager and con- 
struction superintendent, The Valentine 
Co., Seattle, Wash. 

JOHNSON, H. ALEXANDER, president, Aero- 


Dairy 


manager, 
Hoge Piston 


Eldridge 


nautical Products Corp., Naugatuck, 
Conn. 
JONES, JOSEPH H., factory representative, 


engineering department, Studebaker Corp. 
of America, South Bend, Ind. 

KANEHL, HuGH P., shop foreman, Trans- 
port Motor Co., Spokane, Wash. 

KINNER, W. B., president and general man- 
ager, Kinner Airplane & Motor Corp., 
Glendale, Calif. 

Krupcer, E. W., assistant chief engineer, 
automotive division, Cleveland Pneumatic 
Tool Co., Cleveland. 

KRUMMEL, FREDERIC CHARLES, mechanical 
engineer, Lowerator Mfg. Co., Brooklyn, 
ae 2 

LAMPE, FRIEDERICH WILHELM, 
man, Chrysler Corp., Detroit. 

LAUTZENHISER, sales engineer, International 
Harvester Co. of America, Chicago. 

Lin, A. T. K., mechanical supervisor, Post 
Office, Peking, China. 

LINNEEN, H. W., manager of lubricating 
sales, Sinclair Refining Co., Atlanta. 


LLoyp, Reese, superintendent, Sunset Elec- 
tric Co., Seattle, Wash. 


technical 
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LONG, Ropert B., service manager, Wells 
Chevrolet Co., Seattle, Wash. 
LUCKEY, LESTER EUGENES, president, Eugene 


Luckey, Inc., Portland, Ore. 

MAHAN, LEONARD, shop foreman, Spokane, 
Portland & Seattle Transportation Co., 
Portland, Ore. 

MANNING, J. M., assistant manager, sales 
and service work, Fred Hess Motor Co., 
Longview, Wash. 

McKecuHnigr, I. C., accounting 
Chrysler Corp., Detroit. 

McKENNA, DrREw, sales, Cleveland Graphite 
Bronze Co., New York City. 

McKINLEY, Moore M., owner, Fremont Elec- 
tric Co., Seattle, Wash. 

Mpaper, J. W., financial control supervisor, 


engineer, 


General Motors Export Co., New York 
City. 
MILLER, GILBERT PHILLIP, draftsman, 
Gramm Motors, Inc., Delphos, Ohio. 
MILLER, RAYMOND S., draftsman, Scripps 


Motor Co., Detroit. 

Moore, ROLLA WILBUR, district 
The White Co., Portland, Ore. 
MUNTER, HERBERT A., president, 
Auto Rebuild, Seattle, Wash. 
Musie_, Harry W., designing engineer, in 
charge of body construction, MHeisers, 

Ine., Seattle, Wash. 

MYE, GBORGE LAI, assistant chief engineer, 
Marchetti Motor Patents, Inc., San Fran- 
cisco. 

MYers, FRANCIS P., president and manager, 
Myers-Blackwell Co., Portland, Ore. 

Myers, OAK MAJor, manager, owner, Myers 
Motor Co., Seattle, Wash. 

NEVINS, Max M., service manager, Nevins 
Auto Co., Lawrence, Mass. 

NIGHTINGALE, ALBERT EDWARD, regional 
supervisor automobile department, Asso- 
ciated Oil Co., Portland, Ore. 

Noyes, Epwarp E., 311 Sterling 
Brook’ yn, N. if 

Operc, A. W., service superintendent, Cen- 
tral Agency, Inc., Seattle, Wash. 

OGATA, TOKIYOSHI, captain, 
aviation, Imperial Japanese 
York City. 

OTTo, BowMAN R., prospect engineer, Cur- 
tiss Aeroplane & Motor Corp., Buffalo. 
PETERSON, E. A., foreman automobile re- 
pairs, Seattle Water Department, Seattle, 


manager, 


Seattle 


Place, 


inspector for 
Army, New 


Wash. 

PFEIFFER, ALFRED LESLIE, garage superin- 
tendent, James A. Hearn & Son, Inc., 
New York City. 


Pierce, Paul P., engineering, Bragg-Klies- 
rath Corp., Long Island City, N. Y. 


PILLING, HARRY, service manager, Southard 


Motors, Ltd., Vancouver, B. C., Canada. 
PITZER, REGINALD Cyrus, sales engineer, 
Willis-Jones Machinery Co., Seattle, 
Wash. 
PLATT, Mavurice, technical’ editor, The 


Motor, Temple Press, Ltd., London, E. C 
1. England 


Davis, ROLLIN S. (M) assistant body engi- 
neer, Ford Motor Co.; (mail) 208 Richton 
Avenue, Highland Park, Mich. 

DIBELKA, HENRY G. (M) engineer, Kings- 
ley-Miller Co., 625 West Jackson Boule- 
vard, Chicago. 

East, JOHN RALPH (A) H. C 
Co., City of Washington; 
Spring Road, Northwest. 

ERTL, ANTON GLORE (A) tester, 
mental laboratory, Graham 
Truck Co., Detroit; (mail) 
Dyke Avenue. 

FAUCHER, JOSEPH A. (A) sales 
airplane tires, United States 
300 Second Street, Detroit. 

FOOTE, ORLO A., JR. (A) purchasing agent, 
assistant secretary, Venango Mfg. Co., 
Franklin, Pa.; (mail) 321 14th Street. 

FRANTZ, EMERSON (A) sales engineer, Bohn 

Aluminum & Brass Corp., 2512 East 

Grand Boulevard, Detroit. 


Cragg Mfg. 
(mail) 1441 


experi- 
Brothers 
6490 Van 


manager, 
tubber Co., 


RANKIN, CHARLBEs §&., testing engineer, Boe- 
ing Airplane Co., Seattle, Wash. 

Reep, EarRL W., general shop foreman, City 
of Seattle Fire Department, Seattle, 
Wash. 

REMINGTON, L. T., service manager, John 
K. Leander Co., Portland, Ore. 
RBVERDY, RUDOLF V., vice-president, 
ager of eastern territory, Kay 

Wheel Co., Philadelphia. 

RIORDAN, KBIGH, manager, service and 
technical department, Autocar Industries 
Proprietary, Ltd., Melbourne, Australia. 

ROBERTS, CLIFFORD E., assistant automotive 
engineer, research laboratory, Atlantic 
Refining Co., Philadelphia. 

Roperts, H. W., secretary, 
manager, toberts Motor 
Portland, Ore. 

ROBERTS, RALPH RUSSELL, president, Speed 
Roberts Garage, Seattle, Wash. 

RYAN, RALPH B., president and general 
manager, Cox Cylinder Works, San Fran- 
cisco. 

SavaGe, J. VERN, superintendent, municipal 
shop, City of Portland, Portland, Ore. 
ScHABFER, Ropert M., draftsman, Wauke- 

sha Motor Co., Waukesha, Wis. 

SCHULZE, CARL, tool designer, Brown-Lipe- 
Chapin Co., Syracuse, N. Y. 


man- 
Steel 


treasurer and 
Car €o.,. Inc, 


SEGHERS, JOSPPH P., service superintendent, 
Moreland Motor Truck Co., Portland, 
Ore. 

SEWARD, RICHARD SAMUBL, president and 
manager, Motor Parts Motors Co., Seattle, 
Wash. 

SHANNON, JAMES F., supervisor of service, 
Autocar Sales & Service Co., Boston. 

SHENSTONE, B. S., research 
aeronautics, University of 
ronto, Ont., Canada. 


assistant in 
Toronto, To- 


SuererR, G. D., garage foreman, Standard 
Oil Co. of California, Portland, Ore. 

SMITH, ArTHUR E., president, Smith & 
Gregory, New York City. 

SMITH, BARTLETT JOSEPH, manager national 
account sales, The Autocar Co., Ardmore, 
Pa. 

SMITH, WILLIAM E., 
welding, Ford Motor Co., 


superintendent of 
Detroit. 


SMITH, V. MERTON, works manager, Con- 


tinental Motors Corp., Detroit. 
stress 
Seattle 8 


ALBERT A., drafting, 
Boeing Airplane Co., 


SODERQUIST, 
analysis, 
Wash. 

SPEARS, CHARLES C supervisor, Oregon 
automotive department, Shell Co. of Cali- 
fornia, Portland, Ore. 


SPEED, RONALD DouGLAS, works foreman, 
Robertson & Moss Proprietary, Ltd., Cape 
Town, South Africa. 

STARR, CHESTER H., general manager, Wil- 
lard Storage Battery Co., Toronto, Ont., 
Canada, 

STEELE, ELMER T., Wag- 

ner Motors, Inc., 


service manager, 
Tacoma, Wash. 
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The following applicants have quali- 
fied for admission to the Society be- 
tween Oct. 10 and Nov. 10, 1928. The 
various grades of membership are in- 
dicated by (M) Member; (A) Asso- 
ciate Member; (J) Junior; (Aff.) Af- 
filiate; (S M) Service Member; (F M) 
Foreign Member. 





KING, ALAN F.. (A) assistant manager, Re- 
tail Delivery Association of the National 
Retail Drygoods Association, 225 West 


84th Street, New York City. 
KINNEAR, Harry T. (A) 

Splitdorf Electrical Co., 

(mail) 98 Warren Street. 
SINITZIN, NICHOLAS N. (M) 


chief draftsman, 
Newark, N. J.; 


aeronautical 


STEPHENS, H. M., general sales 
Cadillac Motor Car Co., Detroit. 

SToBBE, Louis G., layout draftsman, Dodge 
Brothers Co., Inc., Detroit. 

Stocks, CARL W., editor, Bus 
tion, McGraw-Hill 
York. 

SULLIVAN, H. F., garage superintendent, 
Northwestern Electric Co., Portland, Ore. 

SUMMERS, ROBERT EDWARD, instructor in 
mechanical engineering, Oregon State 
Agricultural College, Corvallis, Ore. 

Swartz, HuGH, owner, Hugh Swartz, Inc. ; 
president, Dual Oil Burner Co., Seattle, 


manager, 


Transporta- 
Publishing Co., New 


Wash. 
SwWARTz, J. FLEMING, service superinten- 
dent, Wallace Brothers, Spokane, Wash. 


service 
America, 


SwaYZE, ERNEST HAROLD, district 
manager, Studebaker Corp. of 
Portland, Ore 

THAANUM, DEAN 
year Motor Sales Co., 

THOMAS, FRED H., foreman, 
partment, Spaulding Auto 
Phoeniz, Ariz. 

THOMAS, WALDO, foreman, City of Seattle 
Railroad Bus Department, Seattle, Wash. 

THOMAS, WILLIAM GRADY, engineer, South- 
ern New England Telephone Co., New 
Haven, Conn. 

THOMSON, J. E., manufacturers’ representa- 
tive, Firestone Tire & Rubber Co., Akron, 
Ohio. 

TROMBLY, AUSTIN R., branch manager, Ear] 
B. Staley Co., Portland, Ore 

GEORGE H., 
Automobile 


CHARLES, manager, Col- 


Seattle, Wash. 
electric de- 
Electric Co., 


George H. 
Seattle, 


TUCKER, 
Tucker 
Wash. 
WADDELL, HAROLD F., 
Bowyer, Inc., Seattle, 
WAGNER, HARRY W., 
Wagner Diamond Corp., New 
WARD, HENRY, 
Portland, Ore. 
WaAYAVE, T. 


owner, 
tepairing, 


shop foreman, Casey 
Wash. 

treasurer, Koebel- 
York City 
Repair Co., 


owner, Buick 


MARSHALL, consulting engineer, 
Bosinel Engine Corp., New York City. 

WEBSTER, GEORGE P., equipment 
Ballou & Wright. Seattle, Wash. 

WeIcH, FRED E., aeronautical engineer, 
head of propeller research section, Na- 
tional Advisory Committee for Aero- 
nautics, Langley Field, Va. 

WHITEMAN, WALTER FRANCIS, chief 
neer, Monroe Auto Equipment Co., 
Monroe, Mich 

WILBPR, WALLACE E., mechanical engineer, 
manufacturing division, Cadillac Motor 
Car Co., Detroit. 


WILEs, 


engineer, 


CHARLES L., general. superintendent, 
Budd Wheel Co., Detroit. 


WILLIAMS, FREDERIC N., manager, refining 
department, Simms Oil Co., Dallas, Tez. 

WINTER, P. K., branch manager of service, 
Wagner Electric Corp., New York City. 

WIRTH, CHARLES E., assistant general sales 
manager, Frontier Mfg. Co., North Tona- 
wanda, N. Y. 


engineer, Sikorsky Aviation Corp., Col- 
lege Point, N. Y. 
TEGNER, HENRY STuUART (F M) chief, tech- 


nical sales department, Anglo-American 
Oil Co., Ltd., 36 Queen Anne’s Gate, 
Westminster, London, South West v, En- 
gland. 

THORNE, WARD (J) president, Thorne Motor 

Co., 3231 West Lake Street, Chicago 

TicHY, FERDINAND (F M) production 
engineer, Ceskomoravoka-Kolben-Danek 
Corp.; (mail) TomkKova nl 1415, Prague, 
Zizkov, Czechoslovakia 

UILKPMA, T. J. (J) designing engineer, 
Johnson Motor Co., Waukegan, Iil.; 
(mail) 521 Center Street. 

USHER, LAURENCE STANLEY (A) manager, 
Kermath Mfg. Co. of Canada, Ltd., 90 
King Street West, Toronto 2, Ont., 
Canada. 

WAITE, GORDON T. (J.) chief engineer for 
aeronautics, Alliance Aircraft Corp., Al- 
liance, Ohio; (mail) 52 Geiger Street. 
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Personal Notes of the Members 


Cumner Heads New Company 


Arthur B. Cumner has embarked on a 
new venture in organizing and heading, 
as president,the Cumner Auto Services, 
Inc., at White Plains, N. Y. Mr. Cum- 
ner is well known to automotive engi- 
neers through his work with the Auto- 
car Co. at Ardmore, Pa. During his 
affiliation with this company, he held 
various responsible positions, being ap- 
pointed vice-president in charge of the 
general service department in 1924. He 
resigned the vice-presidency in 1927 to 
become director of the maintenance and 
service division in the eastern district 
of the Yellow Truck & Coach Mfg. Co. 

Mr. Cumner became a Society mem- 
ber in 1910 and a Metropolitan Section 
member in 1915. For several years he 
was a member of the Pennsylvania Sec- 
tion. In 1913 and 1914 he served as a 
Councilor, and in 1915 was elected 
Treasurer of the Society. He was 
chosen Chairman of the National 
Meetings Committee for the year 1913. 
He served four years on the Nomencla- 
ture Division of the Standards Com- 
mittee, acting as Chairman of the Di- 
vision in 1914. Marketing and Use 
of Light Commercial Vehicles in Eu- 
rope is the title of an interesting 
technical paper written by Mr. Cum- 
ner and published in Part I of 
TRANSACTIONS for 1912. 


Carson Leaves Dodge 


Clarence Carson has resigned as chief 
engineer of Dodge Brothers in Detroit, 
to form a connection with the Rinshed 
Mason Co., also of Detroit. Mr. Car- 
son’s connection with Dodge dates back 
seven years, when he joined the com- 
pany in the capacity of research engi- 
neer. In 1924 he was made assistant 
chief engineer and the following year 
was advanced to the post of chief 
engineer. His engineering experience 
has been extensive and valuable. A 
great part of his early experience 
was gained in Detroit, in the employ- 
ment of mo! .r-car companies such as 
the Packard, Cadillac and Studebaker. 
Subsequently he acted as consulting en- 
gineer for H. W. Johns-Manville, Inc., 
in New York City. 

Mr. Carson became a Member of the 
Society and of the Metropolitan Section 
in 1915. Since 1923, when he entered 
upon his affiliation with Dodge Broth- 
ers, he has been a member of the De- 
troit Section. He has participated 
largely in the activities of the Society, 
especially in the work of the Standards 
Committee. He has been a member of 
the Miscellaneous Division for four suc- 
cessive years, and of the Parts and Fit- 
tings Division for a similar length of 
time. In 1921 he served as Chairman 





and in 1924 as Vice-Chairman of the 
latter Division. In 1924 he was elected 
a member of the Brakes and Brake- 
Testing Sectional Committee, and is 
this year again serving in the same 
capacity. 


Adams Joins Bunting Company 


George H. Adams is now director of 
sales for the Bunting Brass & Bronze 
Co., of Toledo, Ohio. Mr. Adams’ en- 
gineering record indicates his peculiar 
fitness for this position. He acquired 
his early experience as district service 
manager and later as district sales 





GEORGE H. ADAMS 


manager of the White Co., Cleveland, 
Ohio, in the New York State territory, 
and has made a special study of auto- 
mobile service and engineering prob- 
lems. His work with the White Co. was 
interrupted by the war, when he joined 
the Quartermaster Corps of the United 
States Army, serving as captain in the 
engineering section of the motors divi- 
sion. During 1918 he acted as assistant 
chief of the repair division of the Mo- 
tor Transport Corps in France. After 
the war, Mr. Adams accepted a position 
with the Bock Bearing Co., of Toledo, 
and was named chief engineer of the 
company in 1926. Just prior to his con- 
nection with the Bunting Brass & 
Bronze Co., he was identified with the 
engineering department of the S K F 
Industries. 

Mr. Adams was elected a member of 
the Society in 1919 and this year be- 
came a Detroit Section member. 
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Clark’s New Work 


Edward L. Clark has terminated his 
service with the Six Wheel Co., Phila- 
delphia, for which he acted as trans- 
portation engineer, to assume the pres- 
idency of Clark & Melia, Inc., also lo- 
cated in that city. This organization is 
the Philadelphia district representa- 
tive of the Walker Vehicle Co. in the 
sales and servicing of electric trucks. 
Philadelphia is Mr. Clark’s native city 
and has been the center of his engineer- 
ing activities since his graduation from 
the University of Pennsylvania in 1905 
with the degree of Bachelor of Science 
in electrical engineering. His first po- 
sition was with the Commercial Truck 
Co. of America. He continued in the 
service of this company until the World 
War, when he joined the Signal Corps 
of the United States Army with the 
rank of captain and became active in 
the 401st Telegraph Battalion of the 
American Expeditionary Force in 
France. At the close of the war he re- 
newed his connection with the Com- 
mercial Truck Co. of America, taking 
up the duties of chief engineer, but in 
1926 he resigned to join the Six Wheel 
Co. 

Mr. Clark’s work as a member of the 
Society has been no less distinctive than 
his career as an engineer. In 1912 he 
was elected to Member grade, and in 
1918 joined the Pennsylvania Section, 
of which he was chosen Secretary in 
1922. Mr. Clark’s cooperation in af- 
fairs of the Society is particularly evi- 
dent in his Standards Committee work. 
In 1920 he was Chairman of the Com- 
mercial Vehicle Subdivision of the Elec- 
tric Transportation Division. That 
same year he served on the Truck Divi- 
sion as weil as on the Subdivision on 
Wheels. He has been a member of the 
Electric Vehicle Division and the Stor- 
age Battery Division for four succes- 
sive years, holding the chairmanship of 
the former for three terms. 


Thee’s Interesting Assignment 


Walter C. Thee, Captain in the 
Quartermaster Corps of the United 
States Army, with headquarters at the 
Army Base in Boston, has been de- 
tailed to continue his research work on 
spectroscopy of automotive fuels at the 
Massachusetts Institute of Technology, 
from which institution he received the 
degrees of S.B. in engineering adminis- 
tration in 1925 and M.S. in mechanical 
engineering in 1926. Captain Thee 
joined the Army in 1917 just after re- 
ceiving the degree of Bachelor of Sci- 
ence in mechanical engineering from 
the University of Missouri. During the 
war Mr. Thee was an officer of the 

(Continued on p. 38) 
























































































































































































































AIRCRAFT 
Water-Pressure Distribution on a Sea- 
plane Float. Report No. 290. By 
F. L. Thompson. Published by 
National Advisory Committee for 


Aeronautics, City of Washington, 15 
pp.; illustrated. [A-1] 


The investigation reported herein was 
conducted at the request of the Bureau 
of Aeronautics, Navy Department, to 
determine the distribution and magni- 
tude of water pressures likely to be 
experienced on seaplane hulls in ser- 
vice. It consisted of the development 
and construction of apparatus for re- 
cording water pressures lasting 0.01 
sec. or longer and of flight tests to 
determine the water pressures on a 
UO-1 seaplane float under various con- 
ditions of taxying, taking off, and 
landing. The apparatus developed was 
found to operate with satisfactory ac- 
curacy and is suitable for flight tests 
on other seaplanes. 

The tests on the UO-1 showed that 
maximum pressures of about 6.5 lb. per 
sq. in. occur at the step for the full width 
of the float bottom. Proceeding for- 
ward from the step, the maximum pres- 
sures decrease in magnitude uniformly 
toward the bow, and the region of high- 
est pressures narrows toward the keel. 
Immediately abaft the step, the maxi- 
mum pressures are very small, but in- 
crease in magnitude toward the stern. 


Bearing Strength of Wood under Steel 
Aircraft-Bolts and Washers, and 
other Factors Influencing Fitting De- 
sign. Technical Note No. 296. By 
G. W. Trayer. Published by National 
Advisory Committee for Aeronautics, 
City of Washington, 25 pp.; 7 illus- 
trations. [A-1] 
During the past four years, the Bu- 

reau of Aeronautics, Navy Department, 
has financed four investigations rela- 
tive to the bearing strength of wood 
under steel aircraft-bolts, each investi- 
gation covering one specific phase of 
the problem. As each investigation was 
completed, a report was prepared, with 
the result that there are now four re- 
ports on the subject. The first two re- 
ports came out at a time when the 
Army Air Service and the Bureau of 
Aeronautics had not come to a common 
standard of moisture content and dura- 
tion of stress. Consequently, the charts 
in these reports are not based on the 
values now in use. The purpose of the 
present report is to correlate, bring up- 
todate, and put under a single cover all 
the information thought to be essential 
to an understanding of the formulas. 


The Effect of Tip Shields on a Hori- 
zontal Tail-Surface. Technical Note 








These items, which are prepared by the 
Research Department, give brief descrip- 
tions of technical books and articles on 
automotive subjects. As a general rule, 
no attempt is made to give an exhaustive 
review, the purpose being to indicate what 
of special interest to the automotive in- 
dustry has been published. 

The letters and numbers in brackets 
following the titles classify the articles 
into the following divisions and subdivi- 
sions: Divisions—A, Aircraft; B, Body; 
C, Chassis Parts; D, Education; E, En- 
gines; F, Highways; G, Material; H, 
Miscellaneous; I, Motorboat; J, Motor- 
coach; K, Motor-Truck; L, Passenger 
Car; M, Tractor. Subdivisions—l, De- 
sign and Research; 2, Maintenance and 
Service; 3, Miscellaneous; 4, Operation; 
5, Production; 6, Sales. 





LL a SE 


No. 295. By Paul V. Dronin, Earl 

I. Ramsden and George J. Higgins. 

Published by National Advisory 

Committee for Aeronautics, City of 

Washington, 10 pp.; 9 illustrations. 

[A-1] 

A series of experiments made in the 
wind-tunnel of the Daniel Guggenheim 
School of Aeronautics, New York Uni- 
versity, on the effect of tip shields on a 
horizontal tail-surface are described 
and discussed. The lift and drag 
forces were measured at various angle- 
settings of a stabilizer and elevator 
with and without tip shields. It was 
found that some aerodynamic gain can 
be obtained by the use of tip shields, 
though it is thought doubtful whether 
their use would be practical in view of 
the increased weight and the structural 
difficulties. 

The National Advisory Committee for 
Aeronautics has recently published 
three other bulletins on various phases 
of airplane design. Wind-Tunnel Force 
Tests in Wing Systems Through Large 
Angles of Attack, Technical Note No. 
294, by Carl J. Wenzinger and Thomas 
A. Harris, is a preliminary report on 
the effects of variations of tip shape, 
aspect ratio, flap setting, stagger, gap, 
decalage, sweep back, and airfoil pro- 
file. Another preliminary report en- 
titled, The Flat-Top Lift Curve as a 
Factor in Control at Low Sneed, Tech- 
nical Note No. 297, by Montgomery 
Knight and Millard J. Bamber, is the 
first of a general airplane safety pro- 
gram. As part of a general investiga- 
tion of mutual interference of airplane 
parts, tests have been made and a re- 
port published on The Effect of Fillets 
between Wings and Fuselage on the 
Drag and Propulsive Efficiency of an 
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Airplane. This is Technical Note No. 
299, by Melvin N. Gough. 


La XL* Exposition Internationale de 
Aviation. By C. Martinot-La- 
garde. Published in La Technique 
Moderne, Sept. 15, 1928, p. 609. 

[A-1] 

In a previous article the author ex- 
amined the tendencies in the construc- 
tion of airplanes as revealed in the 
Paris show, and pointed out that fur- 
ther improvements in details, in speed, 
maneuverability and reliability are nec- 
essary. 

While some general remarks on air- 
plane design are made in the present 
article, it is devoted mainly to a study 
of engines. A few lines along which 
developments are being made are: in- 
crease of both ground and altitude 
efficiency; decrease in weight; greater 
reliability and longer life; engines of 
higher power, but, at the same time, the 
introduction of a group of smaller 
powerplants; the almost universal ap- 
plication of air-cooling in small and 
medium-size engines up to 450 hp.; 
weight-horsepower ratios of 1 kg. 
(2.2046 lb.) per hp. for engines of 500 
hp. and less, and in some cases of 0.5 
kg. (1.1023 lb.) per hp.; the ability to 
run, without overhauling, for 100 or 
even 150 hr., and the increase in com- 
pression ratio from 5.0-1 to 6.3-1, and 
in some cases to 7.0-1. 

Descriptions of many current engines 
are introduced in the topical discussion 
of various aspects of engine design. 


Schneider Trophy Machine Design, 
1927. By R. J. Mitchell, P. A. Ralli 
and G. S. Wilkinson. Published in 
The Journal of The Royal Aeronau- 
tical Society, September, 1928, p. 743. 

[A-1] 
This paper, in three parts, was read 
on the occasion at which the Royal 

Aeronautical Society presented its Sil- 

ver Medal to the joint authors, who 

were responsible respectively for the 
design of the craft, the airscrew and 
the engine which won the Schneider 

Trophy Race for Great Britain in 1927. 
Mr. Mitchell, in his part of the paper, 

describes the development that has been 

made since 1925 in the design of British 
high-speed seaplanes. Mr. Ralli cov- 
ers the design of airscrews, including 
effects of tip-speed, slipstream, gear- 
ing, results of test flights, take-off, and 
methods of construction, and concludes 
with a few words about possible future 
developments. Engine design is the sub- 
ject for the third part of the paper, by 

Mr. Wilkinson. The discussion at the 

meeting is appended, and the first two 

papers are fully illustrated with photo- 
graphs and charts. 
(Continued on next left-hand page) 
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The Control of Aircraft by Supplementary Aviettes or 
Alulas. By A. P. Thurston. Published in Flight, Sept. 13, 
1928, p. 782. [A-1] 
Many benefits in the way of improvement in airplane de- 

sign could be derived from study of the details of the meth- 

ods of starting, landing and gliding in natural flight, in the 
opinion of the author of this article. He brings out espe- 
cially in this connection the functions of the small auxiliary 
wing, known as the alula or bastard wing, located above 

the front leading edge at the outer joint of the wing of a 

flying bird. Application of this principle to airplane-wing 

design is shown by the aid of numerous diagrams. 


Topography from the Air.: By L. J. R. Holst. Published in 
the Journal of The Franklin Institute, October, 1928, 
p. 435. [A-3] 
The author outlines the problems encountered in the prac- 

tical application of the science of map-making from aerial 
photographs and discusses some of the proposed solutions 
that are adaptable to conditions found in this Country. 
Some of the solutions offered are already in use. The 
phases covered are: (a) production of aerial photographs, 
(b) determination of the position of the focal plane of each 
of the photographs with relation to the earth, (c) conver- 
sion of the views, as originally exposed, to their equivalents 
in a horizontal plane of projection, (d) assembling of a 
transverse from the separate views to one aggregate area 
for the horizontal control, (e) construction of the contour 
lines, (f) converting the central or conical projection of the 
photographic views to orthogonal projection of the map, 
and (g) drawing and reproduction of the actual map. 


Requirements for Approved-Type Certificates for Airplane 
Structures, Airplane Engines, Airplane Propellers. 
Aeronautics Bulletin No. 14. Published by the Aeronau- 
tics Branch, Department of Commerce, City of Washing- 
ton. 56 pp.; 13 illustrations. [A-4] 
As a result of the discussion before a committee of en- 

gineering representatives of the aircraft manufacturers and 

the Department of Commerce, at the aeronautical confer- 
ence held by the Department in Washington during Decem- 
ber, 1927, it was unanimously decided that a set of rules 
embodying the requirements for structurally airworthy air- 
planes should be issued by the Department of Commerce, so 
that the industry might have a guide as to what will be 
required of new designs. It was fully appreciated that it 
would be impossible to develop a set of requirements that 
would apply to all types of airplane, so an effort was made 
to draft the requirements in such a way that they would 
apply only to airplanes of conventional types which may be 
licensed by the Department for carrying persons or property 
for hire. The rules are based on the present development 
in the science of airplane structural design. In developing 

unconventional types of structure they may be used as a 

guide in determining the general strength-requirements. 


Aircraft Accidents. Report No. 308. Published by the Na- 
tional Advisory Committee for Aeronautics, City of Wash- 
ington. 18 pp. [A-4] 
This report on a method of analysis of aircraft accidents 

has been prepared by a special committee on the nomen- 

clature, subdivision, and classification of aircraft accidents, 
organized by the National Advisory Committee for Aero- 
nautics in response to a request dated Feb. 18, 1928, from 
the air coordination committee consisting of the Assistant 

Secretaries for Aeronautics in the Departments of War, 

Navy, and Commerce. The work was undertaken in recog- 

nition of the difficulty of drawing correct conclusions from 

efforts to analyze and compare reports of aircraft accidents 
prepared by different organizations using different classi- 


(Continued on next left-hand page) 
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fications and definitions. The purpose of the special com- 
mittee, therefore, was to prepare a basis for the classifica- 
tion and comparison of aircraft accidents, both civil and 
military. 


CHASSIS PARTS 


Report of the Secretariat of the Technical Committee on 
Automobile Headlights. Presented at the International 
Illumination Congress. 45 pp. [C-1] 
The paper presents reports received from various nations 

represented in the International Commission on Illumina- 
tion, covering the headlight situation. A table of lamp data 
is included and also a proposed form for evaluating the 
relative merits of types of headlight beams under consid- 
eration. 

Another paper read before the meeting, entitled The Di- 
vergence of Beams from Parabolic Reflectors, by J. W. 
Ryde and Doris E. Yates, describes the method by which 
expressions were derived for the divergence of beams pro- 
duced by filaments of various forms placed anywhere on the 
axis of a parabolic mirror, with the object of facilitating 
the designing and standardizing of motor-car headlights, 
fioodlighting units and so forth. 

Applications of some of these results to the automobile 
headlight are made by L. B. W. Jolley in a paper entitled, 
The Automobile Headlight and Its Standardization Chiefly 
with Reference to the Linear Filament. 


ENGINES 


On the Balance and Inertia Torque of Multi-Cylinder En- 
gines. By E. J. Fearn. Published in The Journal of The 
Royal Aeronautical Society, September, 1928, p. 799. 

[E-1] 


In a previous article the author obtained the equations of 
motion of a piston operated by an auxiliary connecting-rod, 
together with the stresses in such a rod, and the effect of 
the auxiliary rod on the master-rod stresses. In this article 
the problem of the balance and the torque due to inertia 
forces has been examined and equations have been derived 
which may be applied to any multi-cylinder engine. 


How Motion of a Mechanism May Be Analyzed Geo- 
metrically. By William Samuels. Published in Automo- 
tive Industries, Sept. 15, 1928, p. 366. [E-1] 


In a series of three articles, the author shows how the 
motion of a mechanism can be analyzed completely from its 
geometry. He points out that, in analyzing these motions 
algebraically with the aid of the differential calculus, even 
in the cases of the simplest forms of mechanism, it is dif- 
ficult, if not impossible, to obtain simple and exact expres- 
sions for the motion, velocity and acceleration of the driven 
part when the motion of the driving part is known, and ap- 
proximations must then be made which affect the accuracy 
of the result. 

In the first part of the article, the method is shown ap- 
plied to the mechanism of a crank train; parts two and 
three show its application to cam-type valve motion. 


Die Elektrische Ausriistung des Kraftfahrzeuges; Part 1, 
Ziindung. By Erick Klaiber and Walter Lippart. Pub- 
lished by M. Krayn, Berlin, Germany. 241 pp.; 157 illus- 
trations. [E-1] 
This is the first volume of a treatise on the electrical 

equipment of automobiles which is intended to help all who 

have to do with the construction of automobiles to under- 
stand clearly the fundamentals that should be observed to 
make the electrical equipment efficient and reliable and how 
necessary is the careful consideration of such equipment in 


(Continued on next left-hand page) 
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the design of internal-combustion engines. The authors 
hope to extend to all who come into contact with car build- 
ers, repair workers and operators the opportunity to learn 
the significance of the electrical equipment, to give prac- 
tical instruction for its care and for the selection of acces- 
sories, and to present a bird’s-eye view of the past develop- 
ment and the present state of the art. 

To this end not only has a comprehensive summary of the 
literature been made, but the current commercial equipment 
has been carefully studied and practical considerations kept 
constantly in mind. 

The first volume is devoted to the subject of ignition. 
The authors discuss the importance of ignition; the theory, 
with a comparison between magneto and battery ignition; 
the essential parts of the ignition system; the different 
types, magneto, battery and the combined form; the con- 
struction; the troubles likely to be encountered in operation 
and their correction. The final chapter is devoted to a con- 
sideration of spark-plugs. 


The Determination of Several Spray Characteristics of a 
High-Speed Oil-Engine Injection System with an Oscil- 
loscope. Technical Note No. 298. By Chester W. Hicks 
and Charles S. Moore. Published by the National Ad- 
visory Committee for Aeronautics, City of Washington, 
11 pp.; 5 illustrations. [E-1] 


This investigation was conducted at the Langley Memorial 
Aeronautical Laboratory of the National Advisory Commit- 
tee for Aeronautics in connection with the general research 
on aircraft-type oil engines. The purpose of the investiga- 
tion was to determine the injection lag, duration of injec- 
tion, and spray-start and cut-off characteristics of a fuel- 
injection system operated on an engine and injecting fuel 
into the atmosphere. 

A cam-operated fuel-injection pump and a centrifugal- 
type, spring-loaded, automatic injection-valve were used to 
inject fuel into a light-tight compartment, where the spray 
was observed with the aid of an oscilloscope. The spray 
image observed could be varied through all phases of the 
injection cycle by means of an adjustment of the oscil- 
loscope breaker mechanism. A calibration of the oscil- 
loscope made it possible to determine the engine crank- 
angle corresponding to the spray phase under observation. 

The effects of varying the engine speed from 400 to 1800 
r.p.m. at a constant fuel-quantity, at a constant engine- 
speed, on the discharge characteristics of an automatic in- 
jection-valve and fuel-injection system were determined. 

The injection lag in crank degree was found to decrease 
with increase of engine speed at a constant fuel-quantity, 
but remained constant for variable fuel-quantities injected 
at constant engine-speed. The duration of injection in crank 
degrees increased with an increase of either engine speed 
or fuel quantity. It was found that the oscilloscope was 
easily adapted to permit the investigation of an injection- 
valve and fuel-injection system when operated on an en- 
gine and injecting into the atmosphere. 


European Diesel-Engine Developments. By Oliver F. Allen. 
Published in Transactions of the American Society of Me- 
chanical Engineers, May-August, 1928, Oil and Gas Power 
Section, p. 9. [E-1] 


The author has endeavored to present within a limited 
space a clear picture of what is going on abroad in the 
design and application of Diesel engines. A brief history 
of the Diesel engine is given, the growth of the industry is 
recounted, and the author discusses what has been accom- 
plished with solid injection, including automotive work, and 
with supercharging. The development of the double-acting 
engine is reviewed, and finally the latest tendencies in 
power-station and marine applications are touched upon. 
Included in the automotive applications are trucks, tractors, 
rail-cars and locomotives. 


(Continued on next left-hand page) 
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These Leading Aircraft Manufacturers 
Have Selected 
“The Highest Priced Bearing in the World” 


NAME MANUFACTURERS OF 

AERIAL SERVICE CORP. 

AEROMARINE STARTER CO. ra eae . Starters 

AIRCRAFT DEVELOPMENT CO. . . . . .°. . Dirigibles 

ALLISON ENGINEERING CO. . . . . Motors and Accessories 

ARMY AIRSERVICE. . . .. . . . . Planes and Motors 

BELLANCA AIRCRAFT CORP. oi Planes 

BROWNBACK MOTOR LABORATORIES . . Anzani Motors 

CONSOLIDATED AIRCRAFT CORP. . . Planes 

CURTISS AEROPLANE & MOTOR CO. . . Planes and Motors 

DAYTON AEROPLANE ENGINE CO. . . .°. . . Motors 

EBERHART AEROPLANE & MOTOR CO. Planes and Accessories 

ECLIPSE MACHINE CO. .. . . .. . Starters and Generators 

eran FAIRCHILDS AIRPLANE MEG. CO. : Planes 

scil- FAIRCHILDS-CAMERA CORP. . . . . . . Aerial Cameras 

— FAIRCHILDS-CAMINEZ ENGINE CORP. . . . . . Motors 

gton, ee Oe = ka gee. wee ee 6 « Meéten 

E-1] FLOCO--F.L. ODENBREIT. . . ... . .. a. « Motors 
— T. L. FRAWICK . 

arch GENERAL ELECTRIC CO. 

stiga- 8a 5 Ted 6) | i or es a 

weg THE HALPIN DEVELOPMENT CO. 
fuel HAMILTON METAL PLANE CO. 


. Accessories 


. Reduction Gears 


. Accessories 


Planes 


Planes 


ugal- KINNER AEROPLANE & ENGINE CO. .. . . . . Motors 
ed to THE NATIONAL STEEL PRODUCTS . 


spray 


. Accessories 
; ™ NAUGATUCK ENGINE & MACH.CO. . . . . . . Motors 
e tn my ~=NAVY BUREAU OF AERONAUTICS . . . Planes and Motors 
oscil- seer PITCAIRN AVIATION, INC. . . . . . Planes and Motors | 
ene mam =©PRATT & WHITNEY AIRCRAFT CO.. . . . . . . Motors 
ation. — BRSNG7/ 2b) b) ee) :3 20): 7. v0), Ss | 277 P 
» 1800 | SIKORSKY MANUFACTURING CO. . . . . . . . Planes 
get SPEERY GYROSCOPE CO. . 0 ww 0 6 ke 5 Ligh 
ed. , 8 W ) 5) Oe 22:2 @) BD) O/ Ot Be oy (CHO On oe . Accessories 
satin pe CHARLES C.STICKNEY ....... . ~~. « Motors 
jected | STOUT METAL AIRCRAFT CO. . Planes 


crank ©O.A,SZEKELY... so 0 « ges =. . Motors 
speed 


- an TAYLOR INSTRUMENT CO... . . ... . . Instruments YOU MEN 
ction- JOHN E. THROPP. .. . fil eS. Mosars 
salle: WRIGHT AERONAUTICAL CORP. » eae . . Motors use or pay for ma- 

GOODYEAR TIRE & RUBBER GOODYEAR ZEPPELIN chines of any kind, 
aaa NATIONAL ADVISORY COMMITTEE ON AERONAUTICS remember this: It 


Power . : ; : costs more to re- 
[E-1] For in the air certainly nothing 


imited is apt to cost so much as a bearing that cost so little pate ney 


in the SKF INDUSTRIES, INCORPORATED —— 


cs 
open Ae 40 East 34th Street, New York, N.Y. best that SiS 


accom ever produced. 
rk, and 

-acting 

cies in akKF 

. be nt " ayy 
actors, ‘ . 


wo Lhe Highest Priced Bearing in the World” 


who plan, build, 
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MECHANIC 


HAS MADE 
UNIVERSAL 
HISTORY 








Mechanics Universal 
Joint Company has made 
Universal History 
through being the first 
manufacturer to build 
a Universal Joint that 
successfully retains OIL 
as a lubricant. 











“Built as Only 
Mechanics 


Can Build’ 


MECHANICS UNIVERSAL 
JOINT CO. 
Rockford, Ill. 


Sales Representatives: 
C. A. S. Engineering Co., 4222 Woodward Ave. Detroit, Michigan. 
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| Oil-Spray Research at Penn State. By P. H. Schweitzer, 


Published in Transactions of The American Society of 

Mechanical Engineers, May-August, 1928, Oil and Gas 

Power Section, p. 65. [E-1] 

An experimental investigation of the fuel-injection phe- 
nomena is one of the major projects of the Engineering Ex- 
periment Station of the Pennsylvania State College. The 
main object of the investigation is to establish the laws 
that control the characteristics of oil sprays in compressed 
air under various conditions encountered in the injection 
type of oil engines. 

The investigation began in 1924, and the last four years 
have been taken up almost entirely with the building of the 
elaborate apparatus used in the investigation. The greater 
part of the article is devoted to descriptions of this ap- 
paratus and to working explanations, with accompanying 
photographs and diagrams. 


Properties of Submerged Carbureter-Jets Investigated at 
Purdue. Published in Automotive Industries, Oct. 6, 1928, 
p. 480. [E-1] 
Most modern carbureters, in contrast with those of earlier 

design, have the metering orifice at a point considerably 

lower than the level in the float-chamber, instead of virtu- 


| ally on a level with it. The author points out that the dis- 
| charge characteristics of such a submerged jet are not the 


same as those of a jet at or slightly above the fuel level. 
The characteristics of submerged jets have been the subject 


| of an investigation at the Engineering Experiment Sta- 


tion of Purdue University, Lafayette, Ind. 

The objects of the investigation were: (a) to demon- 
strate the proposition that the characteristic curve for a 
submerged jet is valid for geometrically similar jets; i. e. 
jets having the same length-diameter ratio; (b) to deter- 
mine what effect is produced upon the characteristic curve 
by using different angles and depths of chamfer at the en- 
trance to the passage; (c) to calibrate several square- 
edged jets and to determine what effect increasing the L/D 
ratio produces upon the characteristic curves for square- 
edged jets. 

The results of the three phases of the investigation have 
been plotted and the graphs accompany the text of the 
article. A complete account of the investigation will be 
given in a bulletin of the experiment station, now on the 
press, entitled, Discharge Characteristics of Submerged 


| Jets, by M. J. Zucrow. 


Mathematical Theory of Invar-Strut Piston Is Explained. 
By P. M. Heldt. Published in Automotive Industries, 
Sept. 22, 1928, p. 420. [E-1] 
The author, who is a member of the Society, has in the 

past discussed the use of invar struts to control the heat 

expansion of the pistons and to permit of using a com- 
paratively small clearance of the cold pistons without in- 
curring risk of the pistons seizing when heated to the nor- 

mal operating temperature. The present article, based on a 

patent recently issued to A. L. Nelson, inventor of the invar- 

strut pistons, explains the theory for determining the proper 
size of the struts for any specific coefficient of heat-ex- 
pansion of the strut material for the purpose of obtaining 


| a given over-all expansion of the piston for a certain tem- 


perature increase. 


Combustion in Aircraft Oil Engines. By William F. 
Joachim. Published in Transactions of the American So- 
ciety of Mechanical Engineers, May-August, 1928, Aero- 
nautics Section, p. 17. [E-4] 
Mr. Joachim, a Service Member of the Society, makes 4 

worthy contribution in this article to the much-discussed 

subject, the use of the oil engine in high-speed service re 
quired in automotive vehicles and aircraft. He discusses 


(Continued on next left-hand page) 
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CLOSE INSPECTION 


Jnsures 





Close inspection—that 
watchdog of volume 
production — gives 
assurance that every 
CG Bumper will have 
that lasting beauty and 
built-in sturdiness for 
which CG Bumpers 
are justly famous. 
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| the difficulties encountered in obtaining uniformly controlled 
| and efficient combustion at high speeds, and enumerates the 

factors upon which the solution of these problems depends. 
| Mr. Joachim also considers the advantages of light-weight, 

high-speed, high-capacity oil engines in aircraft; namely, 
high cycle efficiency, ability to burn heavy fuels efficiently, 
general mechanical simplicity and better adaptability to the 
two-stroke cycle. He then establishes formulas for the 
evaluation of aircraft-engine performance, using them in 
comparing the performance of 85 different carbureter air- 
| eraft engines, both air and water-cooled, and 101 different 
oil engines. He concludes by giving brief particulars of 


researches being conducted by the National Advisory Com- 
mittee for Aeronautics. 





MATERIAL 


| Torsional Fatigue Tests on Spring Steels, Part 3 of Re- 
searches on Springs. Special Report No. 9. Published 
by the Department of Scientific and Industrial Research, 
London, 24 pp.; 8 illustrations. (G-1] 


The investigation described in this report was conducted 
| at the National Physical Laboratory, England, as part of the 
| systematic investigation of the mechanical properties of 
| spring steels which has been undertaken by the Springs 
| Research Committee of the Department of Scientific and 
| Industrial Research. 

Resistance to torsional fatigue is of primary importance 
in the application of spring steels to the manufacture of 

helical springs, and the tests described have been devised 
(Good—for all work where *“*more | with a view to disclosing the actual properties of the ma- 

oo ia 2%: | terials under torsional-stress cycles similar to those expe- 
power per cubic inch” is of value. | rienced under working conditions. An effort was made, in 
| the preparation of the test specimens, to eliminate, as far 
Good—where dollar-saving econo- | as possible, variations due to surface blemishes, decar- 


“1° burization, and other di ing factors. 
my and utter dependability are ap- | burization, and other isturbing factors 


preciated virtues. Steel for Case-Hardening—Normal and Abnormal Steel. 
Research Paper No. 14. By S. Epstein and H. S. Rawdon. 
G d f alent . 7 Published by the Bureau of Standards, Department of 
0 as foresig te engineering Commerce, City of Washington, 466 pp.; 32 illustrations. 
can plan—as precision manufac- [G-1] 
. . That soft spots in case-hardened articles may be due to 
ture can build—as quality mate- the kind of steel used, as claimed by McQuaid and Ehn, has 
rials can produce. been confirmed experimentally. The characteristics of the 
so-called normal and abnormal microstructures of the ex- 
* treme types and intermediate gradations are described in 
Not just good enough, but GOOD | this paper. When quenching in water, structurally ab- 
ALL THE WAY—that’s Wiscon- | normal steel proved more prone than normal steel to give 
in M soft spots. However, by quenching in brine or other drastic 
sin otors. quenching media, uniformly hard cases were obtained in 
| structurally abnormal steel as well as in normal steel. Air 
| or other gases which are usually dissolved in quenching 
. water may cause soft spots. Most cases of abnormality in 
WISCONSIN MOTOR COMPANY | commercial steel seem to be associated with the use of 
Milwaukee, Wis. | aluminum for deoxidizing, although abnormal steel can also 

be produced in other ways. 





Built in a full range of Sixes and Strain Markings in Mild Steel Under Tension. Research 
Fours, from 20 to 150 h.p., for Paper No. 15. By Henry S. Rawdon. Published by the 
trucks, busses, tractors and con- Bureau of Standards, Department of Commerce, City of 
struction machinery. Washington, 485 pp.; 16 illustrations. [G-1] 
vaste on exhibit at the National Road Polished tension-bars were examined during the described 
ae ee oe te tO, tie tension test to determine the stress and corresponding elon- 
heavy equipment who use Wisconsin Motors. gation at which strain markings appear. The mode of 
propagation of the strain effect throughout the bar was de- 

termined by repeated loadings on the same bar. Hardness 

was found to increase about 5 per cent during the forma- 

ey | tion of strain markings, this increase being about one-tenth 

te ttaha Yj) of that occurring when the same steel is stresesd to frac- 

YYW) ture. 
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nt 
of 
¥ Body improvements, probably; new per- 
formance standards, likely; new standards 
ao of luxury, certainly; richer appointments, 
ea assuredly; higher speed, well—yes. 
- Permanent, positive, scientific oil filtration 
the that will guarantee smooth working of sur- 
of 
ngs faces that have been perfected at the cost 
= of millions? YES —IF THE H-W OIL-FILTER 
— IS USED; but, not unless. 
. d . 
a And no costly replacement of the filtration 
“4 | medium. 
far rf js 
car- | That is a claim worthy of a great car. 
a Trucks use H-W OIL-FILTER. So do’buses and 
‘ T k dB + . a ° 
den. ye ag air mail planes. For where the going is tough- 
ms. You can now secure Oil Filter est, where miles are dollars and broken 
wir Continental, Waukeshe,, Bud schedules run up costs by the minute — 
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e . 
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ed in ILRIT * d deli 
, ab- SYSTEM ing guard over delicate 
give se , ‘ M 
rastie daily ntereael inthe Sita parts and protecting the 
ed in cesses oltceneipaieiion prestige of the manufac- 
Air engine life. ° ° 
ching The essential features 0, the Oil- turer, enhancing reputa- 
ity in Rite System are the following: ° e h l 
~~ Keeps Inbicant_permanenty tions right along. 
] ne ag) aa - a ion a a i ° Hall-Winsl P t 
sia ously atthe initial Starting "be THAT'S something to Offer pense the mat, ie comrened 
TOOK. MEGUSALES Oe SUP ERY Was air hose to the value—and the 
— Sane af cae lee the consumer — that he _ fresnire ‘ide she ficering me | 
yy the “= WILL APPRECIATE. are Blown out ofthe drain 
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ITH nothing else to do 
but design and produce 
propeller shafts, it is only natu- 
ral that Spicer should turn 


them out better. 


SPICER MANUFACTURING CORP. 
SOUTH PLAINFIELD N. J. 
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| Corrosion at Discontinuities in Metallic Protective Coatings. 


By U. R. Evans. Published in Engineering, Sept. 28, 
1928, p. 407. [G-1] 


In the opinion of the author, it probably is unsafe to re- 
gard any variety of protective coating as perfectly con- 
tinuous; many forms of covering contain pores or pin- 
holes when first applied, but even non-porous coatings may 
be broken under service conditions as a result of abrasion 
or bending. It is of great practical importance to obtain a 
clear understanding of the character of the corrosion set 
up where the basic metal is exposed. Previous research 
has been done on two groups of protective coatings: the 
breakdown of the invisible protective films produced by the 
so-called inhibitive chemicals, and corrosion at cracks or 
pinholes in films of paint or varnish. The main object of 
the research reported in this paper was to obtain analogous 
information for coverings of non-ferrous metal. 


Stainless Iron for Naval Aircraft. By Edwin Joyce. Pub- 
lished in The Iron Age, Sept. 3, 1928, p. 627. [G-1] 


The purpose of the investigation described, made at the 
Naval Aircraft Factory, was to ascertain the suitability, for 
naval-aircraft construction purposes, of the numerous stain- 
less-iron and steel alloys which are claimed to have high re- 
sistance to corrosion. 

A preliminary study of the properties of a number of 
alloys of the stainless-iron and steel class resulted in the 
conclusion that stainless steel would not have sufficient duc- 
tility and, if heat-treated to have the properties of S.A.E. 
No. 2330 nickel steel, would not resist corrosion by salt 
water. Stainless steel is more difficult to machine and 
fabricate than stainless iron and would require an ex- 
cessively high heat-treating temperature which would al- 
most preclude the use of brazed joints. The results of the 
tests on stainless-iron samples are given in detail. 


Some Flame Characteristics of Motor Fuels. By G. B. 
Maxwell and R. V. Wheeler. Published in /ndustrial 
and Engineering Chemistry, October, 1928, p. 1041. 

[G-1] 

To obtain some information on the cause of the knock or 

detonation of motor fuels, a photographic study was made 
of the movement of flames simultaneously with measure- 
ments of the development of pressure during the explosion 
of the charge in an engine cylinder. Explosions of mix- 
tures of pentane and air and of benzene and air at vari- 
ous temperatures and pressures, and of various blended 
mixtures of benzene and pentane and of ethyl ether with 
pentane and air, were studied. The authors make sugges- 
tions for suppressing “pinking” or knocking, and on the 
basis of these studies the differences between pinking and 
non-pinking explosions are pointed out. 


Importance of Mixture Ratio in Rating Fuels for Knock. 
By John M, Campbell, Wheeler G. Lovell and T. A. Boyd. 
Published in Industrial and Engineering Chemistry, Octo- 
ber, 1928, p. 1045. [G-1] 


It is shown that the knock rating of one fuel with respect 
to another may depend upon the carbureter setting at 
which the comparison is made. The authors point out the 
importance of controlling the mixture ratio during knock 
measurements, as it is possible to obtain widely discordant 
results if this factor is not given careful attention. 

The experiments reported were conducted with a single- 
cylinder, variable-compression engine equipped with an 
evaporative cooling system and fitted with a bouncing-pin 
indicator. 


(Continued on next left-hand page) 
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Fr ‘ai bic CQ HE engineer specifying a carburetor for a 
~~ i year's series of motor cars knows that it is 
- fe not the performance of one or two cars—not 
;, for the results obtained from a week's horsepower 
stain- : 
h re- tests on the dynamometer under the delicate ad- 
: justment of a skilled operator that determines 
er oO ° °4° . 
n the the desirability of a certain type carburetor — 
++" but good performance from thousands of car- 
salt buretors—both foreign and domestic, winter 
2 anc 
n ex- . and summer. 
“p< itd en Good performance on the same adjustment 
ave sea level ° . 9 
in Death Valley and up Pike’s Peak won Strom- 
pa berg Plain Tube Carburetors the favor of the 
ustrial production, service, sales and engineering de- 
1. bail 
'G-1) partments of conscientious manufacturers. 
DEATH VALLEY 
mere 310 jt below The latest development of the Stromberg lab- 
| 7 Sea teve . . ee Ph) . 
— OMIT oratories is the Model “U” Syringe Carburetor. 
plosion Designed to provide maximum power and 
mix- ° 
: a speed, as well as extraordinary smooth opera- 
i tion when engine turns over slowly. 
ges: The ingenious pump attachment (called the 
t e . . . . 
a an Syringe) gives that quick, snappy acceleration 
that is the delight of the modern motorist. 
— Excellent performance without sacrificing 
oer economy in fuel consumption. 
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Perfect Performance 


is the Reward of 


Scientific Production 





AETNA THRUST 
BALL BEARINGS 
deliver the maximum 
in thrust bearing per- 
formance because each 
bar of steel, from 
which Aetna Bearings 
are made, undergoes 
severe metallographic 
tests before accept- 
ance — because the 
AETNA line of in- 
spections is the most 
rigid in the various 
productive states 
and because 
AETNA _ Engineers 
are trained specialists 
in their respective 
capacities. 








Each AETNA 
BEARING must 
meet our standard be- 
fore the final O.K. is 
given — insuring in 
this day of mile after 
mile of gruelling per- 
formance the almost 
total elimination of 
friction in the vital 


parts of chassis, 
clutch and _= steering 
column. AETNA’s 


policy of “Precision 
to your Specifica- 
tions” facilitates the 
perfect performance 
of your product. 


Our Engineering Department stands 
ready at any time to consult with any 
manufacturer in the design of special 
thrust ball bearings—or to quote on 
AETNA BEARINGS as _ standard 
equipment. Let us send you the latest 
Aetna Engineers’ Catalog with com- 
plete specifications. 


AETNA BALL BEARING MFG. CO. 
Chicago, III. 
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2745 High St. 
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Etude en Vue de l’Emploi dans les Gazogénes du Bois Dis- 
tillé aux Basses Températures. By G. Dupont. Published 
in Annales de |’Office National des Combustibles Liquides, 
July-August, 1928, p. 553. _[G-4] 
Of all the substitutes proposed for gasoline in the in- 

ternal-combustion engine, the most economical is charcoal 
or wood used in a gas producer. While making this claim, 
the author of this article admits that both fuels have their 
inherent disadvantages. The research here reported was 
made to examine the suggestion that a substance midway 
between the two might combine the advantages of both. 
| This substance is obtained by treating the wood at a tem- 
| perature sufficiently high to eliminate the water and part 
of the gas without rendering the fuel friable or taking from 
it those rich gases that are usually freed in the last part 
of the decomposing process. 

The investigation was divided into three sections: 

(1) An exact study of the treatment of the wood at 
different temperatures, with an analysis of the 
products obtained 

(2) A study of the final gasification of the products 
obtained at different temperatures, to deter- 
mine the volume and the calorific value of the 
gases a given weight of which the raw wood 
will generate in a gas producer, and the power 
furnished per unit of cylindrical capacity with 
the different gases obtained 

(3) A practical application of the gas producer to the 
engine to determine the conditions which make 
possible the closest approach to the theoretical 
results anticipated 

The article reports only the first two divisions—the ex- 

| perimental investigation—the results of which are said to 
be so encouraging as to warrant an attempt to confirm 
them under practical conditions. The practical study will 
| be reviewed in a forthcoming publication. 


Something About Gas Lift. Prepared by M. E. Nicklin. 
Published by the Waukesha Motor Co., Waukesha, Wis., 
140 pp., illustrated. [G-5] 


The author goes far beyond his modest title; indeed, the 
reader, led on to the book’s end by the easy, straightfor- 
| ward style, feels that he has learned a great deal about this 
comparatively new method of crude-oil production. Gas 
lift is the mechanical process for raising “crude” from a 
well by using natural gas under pressure as the lifting me- 
dium. The Seminole petroleum area was chosen as the 
| background for the story, since it has been, as the author 
terms it, “the proving ground” of gas lift as a practical 
| tool in oil recovery. 

The greater portion of the book is devoted to a discussion 
of the general idea and actual practice of gas lift, and in 
concluding the author sums up the reasons for his faith in 
the future progress of this method of oil production, as 
follows: 

(a) It has proved successful in raising large quanti- 
ties of oil from depths and under conditions of operation 
which no other means of producing could have met; (6) 
| it fits in with other oil-industry activities such as gasoline 

manufacture, gas conservation, and repressuring; and (c) 
as a method, it encourages research and study along lines 
which never before were considered and thus places the 
| industry upon a footing which will assure its sound growth 
and advancement through a wide field of knowledge. 


MISCELLANEOUS 


The Technical Papers of Ariya Inokuty. Compiled and pub- 
lished by the Inokuty Memorial Committee, Tokyo, Japan, 
| 436 pp.; Memorial Lectures, 218 pp.; illustrated. [H-1] 
This compilation of the published and unpublished papers 


| of the late Dr. Ariya Inokuty, professor of mechanical en- 
| | gineering at the Tokyo Imperial University, was undertaken 


| (Concluded on second left-hand page) 
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= HINK what it would mean to your customers 
~~ if your cars would always start quickly and easily 
. in the coldest weather . . . all through the long winter 
months ... even at 20 R. P.M. cranking speed and at 3 volts 
ignition :— 
—a big saving in drain on the battery, 
—less electrical trouble, 
—less oil dilution, less wear on motor, 
—fewer complaints and demands for free service, 
—greater satisfaction to your car owners, 
—car sales easier for your dealers. 
All this assured, at very small cost, by equipping your cars 
: with the 
| 
m ASKE AUTOMATIC FUEMER 
| to 
ill Adaptable for all makes of carburetors. The simplest and most 
efficient method known for easy starting. A small metal cup con- 
taining an electrical heating element receives raw gas from the 
lin. carburetor, vaporizes it into hot, highly explosive fumes which are 
Vis., sucked into the motor as soon as the starter turns it over. These 
-5] fumes are generated until the motor catches and the carburetor 
the is working properly. The electric current (what little is required) 
or is supplied by the regular car battery. 
Gas Entirely Automatic and Fool-proof. Connected with the battery 
m a through the starting switch. When the starter pedal is pushed 
yo down, the As-Ke Fuemer goes into action at once . . . automatically, 
fey without any attention from the driver. 
tical Already Working on a Quarter Million Cars. The As-Ke Fuemer 
= is used as factory equipment by 5 leading car manufacturers. 
es Demonstration arranged at your convenience. Correspondence 
i to invited. 
l, as 
- AS-KE FUEMER CO. 
ation 
i 2919 Stevens Ave., Minneapolis, Minn. 
(c) 
lines 
3; the 
owth 
. pub- 
apan, 
[H-1] 
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‘ Notes and Reviews 


Particularly important in industrial motors~ Cilia 


S> 








by his former students as one of three movements to per- 
petuate his memory. The compilers state as their pur- 
pose, “To show our admiration and respect for the late Prof 
Dr. Ariya Inokuty and to commemorate the invaluable ser- 
vices which he rendered to the advancement of mechanical 
engineering in Japan.” 

The volume is a revision of the technical papers pub- 
lished in celebration of the 25th year of his professorship 
at the University, together with the lectures delivered by 
some of his distinguished students, and presents an im- 
posing array of papers covering a wide range in the me- 
chanical engineering field. 

Scientific research was Dr. Inokuty’s life work, and he 
was considered an expert in hydraulics and the strength of 
structures and materials. He not only mastered scien- 
tific theories but was equally interested in practical appli- 
cations and obtained patents for numerous and widely used 
inventions. His services in the cause of education were 
many, and he acted on numerous committees for a variety 
of engineering projects. 


VOLUME 


automatically adapted 
to speed changes ~ ~ 
without pumping ~ 





Gefahren und Lebensmdglichkeiten fiir das Deutsche Au- 
=ph= aaa: toreparaturwesen. By R. Conrad. Published in Der 


Motorwagen, Sept. 20, 1928, p. 599. [H-2] 
info ac SNA 


What are the circumstances threatening the growth of the 

Double-cAction Babbitt Tip automobile repair industry in Germany? What expedients 

: can be adopted to assure to this craft a secure place in the 
industrial régime? 

In answering the first question, the author dwells on 
the decreasing purchase prices of automobiles, now shrunk 
to almost 50 per cent of their previous amount; the pro- 
visions made for greater reliability and durability in cars, 
10 of which are listed; and the rapidity with which auto- 
motive vehicles become obsolete. 

An analysis of the present repair industry in Germany 
is made in discussing the second question. The author sug- 
gests as a life-saver an association of repair shops which 
shall have for its purpose the raising of the standard of re- 
pair work. A set of tests could be worked out by which 
the quality of any job done could be tested, and an asso- 
ciation certificate could be issued to cover satisfactory 
work. Such a system would hold out to owners the induce- 
ments of high-quality repairs and a higher turn-in or re- 
sale value for their used cars. 

The issue of Der Motorwagen in which this article ap- 
pears is devoted almost wholly to repair work, other articles 
dealing with the performing of specific jobs. 


| 
| 
} 
| 


Use of NATIONAL 
Babbitt-tip SHIMS 
automatically recon- 
ciles oil volume to sudden radical changes in load 
and RPM. Volume adequate for high speeds attained with- 
out pumping because natural flow is not reduced through 
leaks—360° of bearing surface with shims, no gaps at bear- 
ing ends. No danget of flooding at low speeds because the 
volume is normal, hot artificially increased. NATIONAL 
method of anchoring tips assures positive permanence. 
NATIONAL double-action speeds up service adjustments. 
Write for complete information. Send blueprints for prices. 
Designs and suggestions by our Engineers upon request. 





Harvey Baum, a Study of the Agricultural Revolution. By 
Edward S. Mead and Bernhard Ostrolenk. Published by 
the University of Pennsylvania Press, Philadelphia, 
149 pp. (H-4] 


In writing his own preface to this book, Edward S. Mead 
explains that, from 1912 to 1927, he was proprietor of a 
farm purchased as a home for his growing family. As a 
farm proposition, in spite of a substantial investment and 
efficient labor, measured by neighborhood standards, the en- 
terprise showed a considerable loss. In seeking an explana- 
tion for this situation which was general throughout the 
countryside, he came into contact with the operations of 
the National Farm School at Doylestown, Pa., which, for 
10 years, had been conducted by the coauthor, Dr. Bernhard 
Ostrolenk, as a combination agricultural and educational 
institution. Mr. Mead states that “the present volume is an 
outgrowth of numerous conversations with Dr. Ostrolenk 
as to the reasons for his conspicuous success compared 
with the conspicuous failures of his neighbors.” No doubt 
it is this intimate contact with farmers and their problems 
that has given the authors the keen insight and sympa- 
thetic viewpoint reflected in the book. 






1. ‘Wit (laminated type) shims 2.. Babbitt-faced shims 
3. Steel shims 4. Steel bronze-faced shims 5. Steel liners 
6. Copper liners 7. Brass liners 


NATIONAL MOTOR BEARING CO., a Mfrs. 


DETROIT . . . 4. 650 Beaubien St. 
SAN FRANCISCO . 460-470 Natoma St. 
WAUKEGAN, (Ill.) . . 818 Keith Ave. 


















Also manufacturers of 


STAR LOCK WASHERS 
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Rear Axle Problems 
{Servicing... Adjustment... Noise} 


Solved—if you use 
this mounting with 


SRB Ball Bearings 


Ball Bearings on the Pinions, if properly protected, will not require 
SERVICING during the life of the car. No measurable wear after years of 
service assures permanent ADJUSTMENT, thus minimizing rear axle NOISE 
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1. Felt Washer or Other Suitable Seal 
2. Chamber to be Packed with Fibrous Grease 
3. A Plain Stamped Washer to Form a Labyrinth Seal - 
4. The Shield in the SRB Double Row Lubri-Seal Ball Bearing 


STANDARD STEEL AND BEARINGS INCORPORATED 
Plainville a Connecticut 
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WIRE 


Automotive 
Industry 


Flat Wire, Strip Steel for 
Fenders and other Automo- 
bile Use. Springs, Ignition 
Wire, Wire Mesh for Auto 
Roofs. 








Wire for every known Automo- 
bile Purpose. 


Reliable and Dependable are American Steel 
& Wire Company’s products. 


Time and Use has demonstrated this. 


For more than a quarter of a century we have 
been supplying the Automotive Industry with 
our QUALITY PRODUCTS. 


We offer the services of our Engineering de- 
partments, and invite correspondence. 


Send for our Manual of Electrical Wires and 
Cables, Springs, Flat Wire and other cata- 
logues describing Wire Products for the Auto- 
motive Industry. 


Ignition, Starting and Lighting Cables for 
Automobiles, Airplanes, Tractors, etc. 


American Steel & Wire Company 


SALES OFFICES 


CHICAGO...... 208 So. La Salle St. NEW YORK.........30 Church 8t. 
CLEVELAND....... Rockefeller Bldg. BOSTON ............Statler Bldg. 
DETROIT.......... Foot of First St. PITTSBURGH.......... Frick Bldg. 
CINCINNATI..... Union Trust Bldg. PHILADELPHIA..... Widener Bldg. 
MINNEAPOLIS-ST. PAUL, ee 101 Marietta St. 
Merchants Nat’! Bank Bidg., St. Paul 4 = worcesTER.......... 94 Grove St. 
BT. LOUIS.......... 506 Olive St. BALTIMORE..... 32 So. Charles St. 
KANSAS CITY...... 417 Grand Ave. RBUFFALO........... 670 Ellicott St. 
OKLAHOMA . 4 Bank Bidg. WILKES-BARRE. Miners Bank Bldg. 
BIRMINGHAM....Brown-Marz Bldg. “SAN FRANCISCO...... Rese Bids. 
MEMPHIS, *LOS ANGELES 
Union ‘and Planters Bank Bldg. 2067 B. Sleusn Ave. 
DaSSAS....<ee. Praetorian Bldg. “PORTLAND...... TTT Nicolai St. 


DENVER....First Nat’l Bank Bldg. *SEATTLE..ith Ave. S. & Conn. St. 
SALT LAKE CITY Walker Bank Bldg. *United States Steel Products Co. 
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Motor Transport Corps of the American Expeditionary 
Forces in France. Prior to his recent appointment at the 
Institute he acted as maintenance and property officer in 
the Army Motor Service at Boston. 

Captain Thee, who joined the Society in 1924 as a Service 
Member, is the author of an interesting paper entitled 
The Army System of Maintenance of Motor Transporta- 
tion, which was published in the November, 1927, issue of 
THE JOURNAL. Discussion of this paper appeared in THE 
JOURNAL for last April. 

John A. Callahan, a prominent figure in the field of 
quantity production, has once more become identified with 
the Curtiss Aeroplane & Motor Corp. in Buffalo. His accep- 
tance of the position of factory manager with the Curtiss 
company marks his return to aeronautics. His first con- 
nection with this company was made in 1916, and his affilia- 
tion with it continued through the World War. During the 
war, Mr. Callahan was largely responsible for the produc- 
tion methods employed at Curtiss plants in putting out the 
Curtiss JN-4, familiarly known as the “Jenny,” an airplane 
that was used almost exclusively by the Allies in the train- 
ing of their pilots. After the war, Mr. Callahan joined the 
Martin-Parry Corp., of York, Pa., as vice-president. The 
recent renewal of his connection with Curtiss followed his 
resignation from the Martin-Parry Corp. 

Mr. Callahan’s membership in the Society and the Buf- 
falo Section dates back to 1918. 


John C. Ferguson, formerly vice-president and general 
manager, and William L. McGrath, formerly secretary and 
chief engineer, of the Eclipse Machine Co., of Elmira, N. Y., 
have been elected respectively president and vice-president 
of the company. Announcement was made recently of the 
purchase of the majority interest in the company by the 
Bendix Corp., of Chicago. The plant and the business 
of the Eclipse Company, however, will be continued in El- 
mira under the direction of Mr. Ferguson and Mr. McGrath. 

The new officers have long been identified with the Eclipse 
Machine Co., President Ferguson having started his career 
with it in 1894 and Vice-President McGrath in 1916, when 
he joined it in the capacity of chief engineer. 

Mr. Ferguson became an Associate Member of the So- 
ciety in 1926, and Mr. McGrath has been a Member since 
1917. Both men hold Section membership, the former in 
the Buffalo Section and the latter in the Metropolitan Sec- 
tion. 

Donald Blanchard, who is well known through his tech- 
nical editorial work on the publications of the Chilton Class 
Journal Co., of Philadelphia, will be editor of the Automo- 
bile Trade Journal and Motor Age, which is a consolidation 
of the two journals formerly published separately under 
the two names by the company. 

Mr. Blanchard received his technical education at Colum- 
bia University and, during the war, completed the Navy 
course in aeronautics at the Massachusetts Institute of 
Technology. 

In 1925 he joined the Society and the Metropolitan Sec- 
tion. At present he is a member of the Operation and Main- 
tenance Committee, and his paper on The Real Job of the 
Motor-Vehicle Fleet Superintendent was a feature of the 
1928 Transportation Meeting in Newark. 

Robert P. Lewis, who has been experimental design en- 
gineer with the Marmon Motor Car Co. at Indianapolis since 
1925, has resigned to become associated with the Salisbury 
Axle Co. in Jamestown, N. Y. Prior to his connection with 
the Marmon company, Mr. Lewis was chassis designer with 
the LaFayette Motors Corp., and was one of the designers 
of the old Ajax Car, now the Nash Standard Six. During 
the summer of 1927, he spent four months in England, 
France and Germany studying European methods of auto- 
mobile design and production. 


(Continued on next left-hand page) 
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aie. Waukesha equipped Linn Snow Tractors conquer the Arctic Winter 

eral That Pullmans may go to Hudson 
and Bay in 1929—tractor snow trains 
jent now push beyond the arctic circle. 
io Waukeshas Arthur H. Chute in a recent Satur- 
nae day Evening Post story vividly de- 
ath. replace scribes the thrill of seeing these 


ipse Waukesha powered trains starting 





reer 


tie 
vhen | Huskies out on their trek across Hudson Bay 


Fat and through trackless wilderness 


r in where temperatures .of 50 below 
Sec- 
zero are oftenencountered. Hesaid, 
tech- 
Slass “A thrilling event during my stay at Nelson (on 
omo- | Hudson Bay) was the departure of four tractors, 
ation each loaded with four sleighs, carrying altogether 
inder | some 200 tons bound for Churchill, 160 miles 
Suma. distant. Without a tote road, these 125 H. P. 
~~ tractors have proved a revelation in winter trans- 
‘. of i. port inthe north, Herétofore only dog teams had 
ever attempted this journey.” This is always the 
Sec- impression Waukesha engin es give users or 
Main- observers who are not familiar with their wonder- 
f the _ ful power and unfailing reliability. 
f the bbi- o 
Dice “T-Head Engines—They take better care of themselves.” 
sbury 
. with 
- with | AUTOMOTIVE EQUIPMENT DIVISION 
igners | 
ring | WAUKESHA MOTOR COMPANY 
gland, | 
ato. | Waukesha | Wisconsin 
Eastern Sales Offices Eight W. 40th Street New York City 


SERGE MRE et RRR RRR? I~ PNIMINNI 
Exclusive Builders of Heavy Duty Annee Type Engines for Over ft wanty Years 




































WANTED 


—A tractor designer 
—an implement designer 


A prominent and successful implement manu- 
facturer of long experience, seeks the services 
of a mechanical engineer who is capable of 
supervising the designing and putting into pro- 
duction of a new tractor. He also seeks an 
agricultural implement designer, who is familiar 
with the requirements of the middle western 
states. 


To the men we select, we offer salaries in keep- 
ing with the requirements and an opportunity 
limited only by their own capabilities and fu- 
ture performance. 


While our staff knows of this advertisement, it 
appears unsigned to save many fruitless inter- 
views. Write us freely about yourself in the 
detail and manner that you would expect if our 
positions were reversed. 


Letters will be held in strictest confidence and 
personal interviews arranged at the earliest pos- 


sible time. 
Box No. 15 
S. A. E. JOURNAL 
29 West 39th Street New York 


DEPENDABLE 


| In the operation of a complete 

and modern Felt Cutting 
Plant at Detroit, as well as 
four Felt Mills, the American 
Felt Company has provided 
the Automotive Industry with 
an entirely dependable source 
of supply. Quality, uniform- 
ity and quantity are under 
complete control from the 
raw wool to the automobile. 


AmericanFelt 
Company 












Bostes Chicago Philadeiphia New York 
Detroit San Francisco St. Louis 
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Elected a Junior Member of the Society in 1920, Mr. 
Lewis was transferred to Member grade in 1926. He joined 
the Indianapolis Section in 1925 and last year served as its 
Secretary. 

H. G. Adler, formerly associated with the K P Products 
Co., New York City, as technical engineer in charge of 
design and experimental work, is now acting in an engi- 
neering capacity for the Eisemann Magneto Corp. in Brook- 
lyn, N. Y. 

Dean E. Baskerville, who until lately was sales engineer 
with the Ferro Stamping & Mfg. Co., is now associated with 
Harry Hartjen as sales representative of the English & 
Mersick Co., of New Haven, Conn., and the Welker-Hoops 
Mfg. Co., of Middletown, Conn. Mr. Baskerville’s head- 
quarters will be in Detroit. 

R. E. Bissell was recently promoted from research engi- 
neer to chief engineer of Thompson Products, Inc., at 
Cleveland. He also acts as chief engineer of Thompson 
Research, Inc. 

C. Bockius, connected with the Manhattan Rubber Mfg. 
Co., of Passaic, N. J., has been transferred from head- 
quarters to Detroit. He retains his title of manager. 

W. D. Bourque has lately severed his connection with the 
Murray Corp. of America, for. which he acted as body de- 
signer, to accept a similar position with the General Motors 
Corp., also of Detroit. 

Upon the recent formation of the Brewer-Brady Nash Co., 
in Chicago, L. J. Brady, formerly assistant manager of the 
Nash Sales Co., also located at Chicago, was appointed 
vice-president of the new concern. 

Gerald Evans Brower, former captain in the Army Air 
Corps at Wright Field, Dayton, Ohio, was lately commis- 
sioned Major. 

W. H. Bushkin, for the last two years district service 
representative of the Cadillac Motor Car Co., with head- 
quarters at Louisville, Ky., has been transferred to De- 
troit for special work in the parts and accessories division 
of the service department of the company. 

Harold Caminez has announced his resignation as vice- 
president and chief engineer of the Fairchild-Caminez En- 
gine Corp. He plans to make a thorough survey of Euro- 
pean aircraft engines, and will visit the factories of all the 
important manufacturers abroad. He intends to devote the 
next four months to this survey and then return to this 
Country to engage in the aircraft industry. 

Sumner E. Campbell is now chief chemist of the Macmil- 
lan Petroleum Co., of Los Angeles, having resigned a simi- 
lar position with the Associated Oil Co. at San Francisco. 

Harry R. Carr, now manager of F. J. Wortendyke, Inc., 
at Westwood, N. J., was formerly automotive engineer for 
the Texas Co. in New York City. 

W. L. Carver is no longer connected with the Electric 
Refrigeration Corp., having left his position as chief sta- 
tistician to become affiliated with the sales section of the 
General Motors Corp., at Detroit. 

W. F. Cochrane has resigned the presidency of the Cur- 
tis Bay Copper & Iron Works, of Baltimore, to establish 
a connection with the Cuba Distilling Co., in New York 
City. 

R. Gardner Cornforth, formerly factory manager and 
chief engineer of the Nice Ball Bearing Co., of Philadelphia, 
has accepted a position with the Philadelphia Storage Bat- 
tery Co. 

Raymond J. Crowley recently became associated with the 
Doyle Aero Corp. at Baltimore. He will serve in an engi- 
neering capacity. 

W. L. Dixon recently announced his appointment as east- 
ern district sales manager and engineer of the Modine Mfg. 
Co. and the Twin Dise Clutch Co., at Racine, Wis. He for- 
merly served the Bullard Machine Tool Co., of Bridgeport, 
Conn., as sales engineer. 


(Continued on next left-hand page) 
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The 
: Latest Dramatic Decision 








S 
: by Another 
Member of he Supreme Court of 
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h 
. Automotive Engineers 
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CHRYSLER 80 
‘i ADOPTS 
; HOUDAILLE 
e- 
rs 
Chrysler 80 is another illustrious name 
- ” added to the list of Houdaille-equipped 
ad cars. With all the world to choose from 
they chose Houdaille hydraulic double- 
\ir acting shock absorbers FOR THE 
” RIDE. No car manufacturer having 
ce made Houdailles standard equipment 
d- has ever given them up. 
+ Houdaille shock absorbers pioneered 
the hydraulic double-acting principle 
ce- over 14 years ago. They are not in the 
i experimental stage. Houdailles have 
the contributed to the riding comfort, 
the speed and success of America’s finest 
— cars in all price classes. 
1. . : “a 
as. Houdaille Hydraulic Double-Acting Shock Absorbers press - ete i — os 
are Standard Equipment on - —— = ids ; manutactarers am 
ne. engineers are invited to take advantage 
for Lincoln o Ford © Pierce-Arrow of their years of research 
tric Cunningham oe Stearns-Knight and experience. 
sta- Jordan © Nash Advanced Six 
_ Chrysler 80 and 33 European cars 
Cur- 
lish 
York 
and 
phia, . 
Bat- 


1 the 


i 7 Hydraulic Double-Acting 
- | SHOCK ABSORBERS 


» for- 


port, HOUDE ENGINEERING CORPORATION, Dept. SAE 12 BUFFALO, N. Y. 
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A New Contribution to Automotive Engineering 





Meets the Problem 
of High Compression 


High compression engines call for Cylinder 
Heads of special metal which combine advantages 
found only in Egalite. Tests show that increase 
of 5% to 15% of compression can be made with- 
out pre-ignition or detonation. Remarkable heat 
coldibetivtey gives freedom from hot spotting. 
Many other advantages. Full information on 
request. 


THE EGAL METAL PRODUCTS CO. 


Fallsway and Eager Sts., Baltimore Md. 


EGALITE 


For High Compression Cylinder Heads 





CELORON 


Silent Timing Gears 


Now Standard Equipment 
on 58 Automobile Motors 


“ “ “ 


THE CELORON COMPANY 
BRIDGEPORT, PENN. 


In Canada: 350 Eastern Ave., Toronto 
DIVISION OF DIAMOND STATE FIBRE Co. 


Celoron laminated products, molding powders 
and varnishes are bonded exclusively with Celoron 
resins. Celoron is the only laminated phenolic 
material manufactured entirely by one organi- 
zation under the control of one laboratory. 
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Leighton Dunning has severed his connection as mana- 
ger of the Detroit branch of the John Warren Watson Co., 
of Philadelphia, to devote his time to the development of an 
hydraulic shock-absorber. 


Upon the recent reorganization of the Detroit Accessories 
Corp., now known as the Saylor-Beall Mfg. Co., Charles S. 
Fisher was made vice-president as well as chief engineer. 


James G. Flanagan, previously design draftsman for the 
International Motor Co., at Long Island City, N. Y., has 
joined the American Telephone & Telegraph Co., of New 
York City, which he will serve in a similar capacity. 

Willis A. Gibbons, who until lately was in charge of the 
research department of the United States Rubber Co., has 
been made director of the company’s general laboratories. 
His new headquarters will be in Passaic, N. J. 


Leigh M. Griffith has given up his position as development 
engineer for the Paramount-Famous-Lasky Corp., and ac- 
cepted the position of vice-president and general manager 
of the Emsco Aero Engine Co., a company newly organized 
in Los Angeles. 


M. Hamon has accepted a position with the Curtiss Flying 
Service, Inc., of Garden City, Long Island, his new duties 
to be manager of the Bridgeport Airport, at Bridgeport, 
Conn. Mr. Hamon was formerly equipment manager of 
E. L. Phillips & Co., in New York City. 


John L. Harkness is now associated with the Sikorsky 
Mfg. Corp., of College Point, N. Y., in the capacity of assis- 
tant production engineer. Prior to making this connection 
he was chief experimental engineer of the L.W.F. Engi- 
neering Co. 


Mark Harris, formerly chief engineer of the American 
Spring Brake Co., of Detroit, is now with the Buick Motor 
Co., of Flint, Mich. His new work will be in the chassis 
division of the engineering department. 


E. W. Hart recently announced his resignation as vice- 
president of the Reliance Mfg. Co., at Massillon, Ohio. His 
plans for the future have not yet been disclosed. 


William E. Haupt has entered the service of the Auto- 
matic Drive & Transmission Co., Inc., located at Glouces- 
ter City, N. J. Before that he was manager of the Penn- 
sylvania Duesenberg Co. in Philadelphia. 


L. G. Hewins, formerly sales manager of the Van Dorn 
& Dutton Co., of Cleveland, is now connected with Gears & 
Forgings, Inc., also of Cleveland. 


Fred Huep, who until lately was airplane designer for 
E. P. Hurd in Detroit, has resigned this position to become 
affiliated in a similar capacity with the Bolte Aircraft Co., 
of Des Moines, Iowa. 

Robert H. Isbell is now acting as designer for the Michi- 
gan Steel Castings Co., of Detroit. He was previously in 
the service department of the Buda Co., at Harvey, Il. 

O. S. Jacobsen has established a connection with the 
Pennzoil Co., of Oil City, Pa., as sales representative. Prior 
to his acceptance of this position, he was central sales man- 
ager of the Westinghouse Union Battery Co., located at 
Pittsburgh. 

F. M. Johnson is now located at Newark, N. J., where he 
is employed by the Wire Wheel Repair & Sales Co., Inc., to 
engage in sales promotion. He was formerly identified 
with the Budd Wheel Co., of Detroit, as field representative. 

Edward G. Juengst has been made assistant service man- 
ager of the Brooklyn branch of The White Co. Before his 
promotion he was head tester for the branch. 

Benjamin L. Koppin, formerly layout draftsman for the 
Ford Motor Co., at Dearborn, Mich., has made a connection 
with the General Motors Truck Corp., at Pontiac, Mich., 
where his new work will be chassis layout drafting. 


(Continued on next left-hand page) 
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who is 





influenced by the way a car looks 


nk MAy, 


who is 
interested in the way a car is built 


... Budd offers advanced ideastin 
body design that will help you sell both! 


EDWARD -“B 7 I) ID MFG. CO. 


Philadelphia and Detroit 
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A Partnership 
for Your Profit — 


Willard 
Batteries 











Unconditionally 
Guaranteed 


That is why 
car owners 
appreciate 
a “trouble- 
proof” shock - 
absorber. It 
will last as 


long as the 
life of the 
car. 


regLigne $22.00 
regisr** *3.Q00 


SHOCK ABSORBERS 


Manufactured by CHANSON DIVISION 
illinois Iron & Bolt Co., Carpentersville, Illinois 
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Arthur A. Leys has been appointed director of sales of 
the Fargo Motor Corp. of Canada, Ltd. Previously he held 
the position of truck and motorcoach specialist for the Gen- 


| eral Motors Export Co., in New York City. 


P. B. Martin is now associated with Lane Dodge & Co. 
of Los Angeles. He formerly acted as New York zone ser- 
vice manager of the Olds Motor Works. 


B. F. Mauk is now general foreman of machine produc- 
tion for the American LaFrance & Foamite Corp., of El- 
mira, N. Y. Prior to making this connection, he was gen- 
eral superintendent of the C. G. Spring & Bumper Co., of 
Detroit. 

Harry G. Miner recently accepted the position of chief 
engineer with the Hannum Mfg. Co. at Milwaukee, having 
resigned his position with the General Motors Truck Corp., 
of Pontiac, Mich., where he was identified with the engineer- 
ing specification department. 


Jack Muller, until lately testing engineer for the Ameri- 


| ean Machine & Foundry Co., in Brooklyn, N. Y., has joined 


Mantle & Co. in New York City as a mechanical engineer. 


Walter Nowak is now connected in an engineering ca- 
pacity with the Wayne Forge & Machine Co., Ltd., of To- 


| ronto, Canada, having given up his position as designer for 
| the Turnbull Elevator Co., Ltd. 


T. A. O’Connor has resigned as general manager for the 


| Cass Motor Sales, of Detroit, to become sales manager of 


the Henderson Nash Co., at Los Angeles. 


Charles A. Olmstead was recently advanced from assis- 
tant foreman to foreman of the zone warehouse at Balti- 
more of the Chevrolet Motor Co. 


Arvid C. Olson, who was formerly instructor in automo- 
bile mechanics in the Independent School District, No. 39, 
at Eveleth, Minn., has joined the service department of the 
Wright Aeronautical Corp. in Paterson, N. J. 


Charles Pack recently announced his resignation as first 
vice-president and assistant general manager of the Doehler 
Die-Casting Co., and his establishment of a consulting office 
in New York City. 

W. S. Palmer severed his connection with Fairbanks 
Morse & Co., in Indianapolis, recently to become designing 
engineer for the Hudson Motor Car Co., of Detroit. 


At the convention of the National Battery Manufacturers 
Association, recently held in Atlantic City, Ward S. Perry, 
president of the Vesta Battery Corp., of Chicago, was 
elected president of the association. , 

George S. Piroomoff, who was a member of the executive 
staff, in charge of the transportation engineering division, 
of the White Motor Co., is now connected with the Brock- 


| way Motor Truck Corp. in New York City as technical assis- 


tant to the president. 


A. W. Prance, formerly trim engineer of the Ford Motor 
Co., is now general manager of the F. R. Atkinson Spring 
Co., located at Hamburg, N. Y. 


Charles S. Price, previously research engineer with L. F. 
Grammes & Sons, Inc., of Allentown, Pa., has resigned to 
assume the presidency of the Art Metalabel Corp., of 
York, Pa. 

Joseph Rigby now holds the position of mechanic in charge 
of the Watson Stabilator department of the J. Engler Co., 
of Seattle, Wash. He was previously shop foreman for 
George H. Tucker, also of Seattle. 

Clifford R. Rogers has ended his affiliation with the Stand- 
ard Oil Co. of California, by which he was employed as 
iubrication sales engineer, to become chief engineer of the 
Killefer Mfg. Corp., of Los Angeles. 

Earl W. Rohrbacher, now engine-design draftsman for 
the Hupp Motor Car Corp., of Detroit, formerly served the 
Cadillac Motor Car Co. in a similar capacity. 


(Concluded on next left-hand page) 
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The Deflection Test i 


The rear axle deflection testing apparatus in the 
is- Timken physical laboratory is available for the 
“eg use of all automotive engineers. 


no- 


“4 This specially designed testing machine accu- 


che rately measures the deflections and movements 
ms not only of the ring gear and pinion but also the 
les other important parts in the rear axle, such as 
ice the carrier, housing, differential, etc., under all 
iks load conditions even up to a break-down load. 
ing The importance of rigidly supporting the pinion 
ers and ring gear, to obtain quiet axles, is well recognized. 
to Once the movements of the pinion and ring gear, 
together with deflections of the carrier itself, have 
ct a been determined, steps can be taken to reduce 
ck- them to a minimum. 


sis- 
Timken Bearings take their place in these tests. 
They must hold up their end and prove their 


itor 





sins superior ability in every laboratory test as they 
: a do in actual service. 

oO 
_ of That they are always able to prove their superi- 
a ority is due to Timken tapered construction, 
Co., Timken POSITIVELY ALIGNED ROLLS, and 
for Timken electric steel. 
~ THE TIMKEN ROLLER BEARING COMPANY 
the on CG 4c So oy 2 se a eee 
for 


the 


| TIMKEN:::;., BEARINGS 
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José Rosan recently joined the engineering department 
of the Lycoming Mfg. Co. in Williamsport, Pa. Mr. Rosdn 
\ y |. ee | previously was engaged on engine layouts and details for 
No 5 No 6 the Johnson Motor Products Co. in New York City. 


‘6 ” R. H. Rosenberg is now associated with the Central Brass 

Common-Sense os & Fixture Co., of Springfield, Ohio, in a consulting capacity. 

Window ; ae Prior to accepting this position he was assistant general 

foo manager of the Sanford Motor Truck Co., of Syracuse, N. Y. 
Regulators SA] | 


J. William Runge, a former student at the Newark Tech- 
nical School, in Newark, N. J., was lately appointed in- 


structor in automobile mechanics at the Passaic Vocational 
School, at Passaic, N. J. 





August B. Schlesinger recently left the employment of 


Just a Few the American Car & Foundry Motors Co., in Detroit, to 


become engine designer for the Hall-Scott Motor Car Co., 
of the most popular models are illustrated above. at Berkeley, Cal. 
Illustrations and particulars on the complete ‘‘Common-Sense’’ 
line will be sent promptly upon request. 


Pierre Schon has severed his connection with the General 
to furnish ibl ties with “ . : : 
I ines ro at oe be, ..~ a a wie Motors Truck Co., in Detroit, where he acted as sales engi- 


We make regulators for all standard bodies, also design and build types neer, to accept a position as general manager, secretary 
for special work. Send us drawings or blue Drints of your custom jobs 


and we will submit plans and descriptions of ‘‘Common-Sense” Regulators and treasurer of the Truckaway Corp. at Birmingham, 
to meet your requirements. Mich. 


Satisfaction will be certain, if you will 


Make “‘Common-Sense” your buy-word Frank Short recently accepted the vice-presidency of the 


Flakice Corp. in Newark, N. J. Prior to assuming this posi- 
Ackerman-Blaesser-Fezzey, Inc. tion, he was general manager of the Chemical Machinery 


1258 HOLDEN AVE., DETROIT Construction Co., Inc., at Ridgewood, N. J. 


Distributors : Canadton, Distributors R. W. Shreiner, president and general manager of the 
Motax SMITH OLONIAL apmEs, Lp. * ° 

109 Breed 8t., New ce N.Y. Chatham, Ont. General Automotive Supply Co., Harrisburg, Pa., was 

Pacific Coast Distributors elected secretary-treasurer of the Pennsylvania Automotive 

WaTERHOUSE-LEsTm@R-SCOVEL Co. Associati s . : ° 

sad STmEmosn-Lustee-Sooval Co. Association at its eighth annual convention, held recently in 


Allentown, Pa. 


Bernard S. Stone has given up free-lance experimental 
| work and tool designing to accept a position in the inspec- 
tion department of the Ford Motor Co. 


Max Thaete, service manager of Allison Motors, Inc., of 
Denver, was chosen president of the Service Managers As- 
sociation, a branch of the Denver Automobile Dealers Asso- 
ciation, at the annual meeting of the association. 





Milton A. Trisler has announced his acceptance of a posi- 
tion with the Holley Carburetor Co., of Detroit, as sales 
engineer. 


Horace E. Weihmiller has resigned as chief engineer of 
the Travel Air Mfg. Co., Wichita, Kan., to open aero- 
nautical engineering offices at Dayton, Ohio. 


William Wetzel, previously foreman of the body bench 
department of the Kissel Motor Car Co., of Hartford, Wis., 
recently established a connection with the Seaman Body 
Corp. at Milwaukee. 


William B. Wheatley, formerly test pilot for the Pratt & 
Whitney Aircraft Co., Inc., at Hartford, Conn., has joined 
the Colonial Western Airways, Inc., in New York City, as 
air-mail pilot. 


Clyde L. White has accepted a position with the Buick 
Motor Co., of Flint, Mich. Mr. White, who was formerly 
chassis engineer for the Willys-Overland Co., will engage 
in special engineering work. 





Ralph White recently became associated with the Pierce 
mm | oe Arrow Motor Car Co., in Buffalo, as body engineer. Prior to 

& complete line . establishing this connection, he was chief engineer of 

, Basa Page ' Rodenhausen’s Excelsior Wagon Works, of Philadelphia. 


Trailers Or TRUCKS Pearson F. Williams has severed his connection with the 


ae Bendix Brake Co., of South Bend, Ind., to enter the service 
ee See SNe of the G. & W. Electric Specialty Co: in Chicago as super- 
SHULER AXLE COMPANY intendent of inspection. 


Louisville Incorporated Kentucky Paul M. Woodring, previously sales engineer for the 


, . Vacuum Oil Co., in Cleveland, has been appointed secretary 
Member of Motor Truck Industries, Inc., of America and treasurer of Auburn Sales, Inc., of Wilmington, Del. 








